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1. IlepeyeHp NIAaHUpPYeMBbIX pe3yJbTATOB OOyYeHHMs] MO AUCHUILINHE, COOTHECEHHBIX C
IVIAaHNPYEeMBbIMH pe3y/JIbTaTaMH O0CBOCHHS 00pa30BaTe/IbHON MPOTrPaMMbl

1.1. Jucuunnmnna «Maremarruka» o0ecreunBaeT OBJIaAeHUE CIEYIOIUMU KOMIIETEHIUSAMU:

Kon HaunmeHoBaHue Kon unaukaropa HavnmMenoBanue HHAUKATOPA
KOMIICTCHIIMH KOMIICTCHIIU JOCTHIKXCHU A TOCTHKEHU S
[TKo2 OC-1 Cnocoben [Ipumensier maremaTu4ecKui
HCMOJIb30BaTh  METOBI aHaJIU3 ISl PELICHUS
MaTeMaTH4eCKOro NPUKJIAIHBIX 33]1a4
anaimmsa s pemenus | [1Ko2 OC -1 Hcnons3yer 3HaHus

MPUKIAAHBIX 3a1a4

MaTEeMaTHKH JIJIsS PEIICHHUS
po¢eCCHOHAIBHBIX 33/1a4

1.2. B pesynprare OCBOCHHs JUCIHMIUIMHBI «MaTeMaTHKa» Yy BbITYCKHHKA JOJDKHBI ObITh
chopMHpOBaHBI ClieIyIOIIIE IPOPECCHOHATHHBIC KOMIICTCHITHN ;

OTO/TD Kon Pesynbrarel 00yueHus
(npyu HaIMUUK KOMIIOHEHTa
npodcrangapra)/ KOMIIETCHIIUU
npogeccuoHalIbHbIE
JEUCTBUS
/leMOoHCTpUpYET [1Ko2 OC-1 HA YPOBHE 3HAHM:
BHICOKUI YPOBEHb - 3HaTb TEOpPEMbl MaTeMaTH4yeCcKOro aHajau3a, JIOTHKY|
MaTeMaTH4eCKOM TOKa3aTeNbCTB BAKHEHIINX TEOpEeM, JISKAIINX B OCHOBE
KYJIBTYPBI, 13yyaeMoro Kypca MareMaTuKu;

MOCTaTOYHBIN JUIS
[MOHUMAaHUS U
YCBOCHUS
[1OCIIEAYOLINX
MpoQeccCuoHaTbHBIX
HaBBIKOB

- 3HATh OCHOBBI JINHEHHOM anreOphl, aHATUTUIECKOM
reoMeTpuu, AMpPpepeHInanbHOT0 U HHTETPAIbHOTO
MICUMCIICHUS.

HA YPOBHE YMEHMIA:

- MCIIOJIH30BATh almapar MaTeMaTHUYeCKOTro aHaIMu3a JIJIs
[PCIICHUA ITPUKIIAIHBIX 3a1a4,

- YMETh PUMEHSATh MaTeMaTuueCcK1e METOIbI U

CTPOUTDH MaTEMATHUYCCKHUC MOACIN 00BEKTOB
npodeccnoHanbHOM  AESITeNBbHOCTH;  HCIOIb30BATh
MaTeMaTUYeCKHe METOAbl JIsi 0OpabOOTKH, aHaIu3a U
CUCTeMaTH3allui HMHPOpPMAIMK TpPU pelIeHuH 3a7ad
npodeCcCHOHANTBHON IEATETbHOCTH

HA YPOBHE HABBIKOB:

- BJIAJIETh METOJAaMU MAaTEMaTUYECKOIO aHajlu3a, YMEThb
WX UCIOJb30BATh B MPO(ECCHOHAIBHOM eI TeIbHOCTH;

- (opmynupoBaTh BBIBOABI Ha OCHOBE IOJIYYEHHBIX

KOJIMYCCTBCHHLIX PC3YJILTATOB.

2. O0BbeM M MeCcTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
O0beM TUCHMIIITHHBI

OOm1ast TpyJ0EMKOCTh AUCHUIUIMHBI COCTABIISIET AJIS1 OYHOTO OTACTCHUS 9 3a4eTHBIX
enuHUIl /324 akameM. yaca.




JlucuuninuHa peanusyercs ¢ TNPUMEHEHHEM JIMCTAaHIMOHHBIX 00pa3oBaTeIbHBIX
texHonoruit (nanee - 10T)
Ounas ¢hopma odyuenusn

Buj paboTsl Tpynoemkocts (ayn/J10T)
O01masi Tpy10eMKOCTh 324/0
KonTakTHas padora ¢ npenogaBarejiemM 128/0
Jlexuun 64/0
[IpakTHueckue 3aHATHS 64/0
CamocrosiTesqibHas padora 158
Koutponb 36
DOpMbI TEKYIIETO KOHTPOJIS YO, KP, T
dopMa NPOMEKYTOUYHOM ATTECTANUN 3auem, IK3ameH

3aounan popma odyuenus

Bun paboter Tpynoemkocts (ayn/J1OT)
O011asi TPY10€eMKOCTh 324/19
KonTakTHas padora ¢ npenogaBaresjieM 39/0
Jlexmuun 12/12
[IpakTnueckue 3aHATHS 12/7
CamocrosiTesibHasi padoTa 285
KonTpois 13
@DOpMBI TEKYIIETO KOHTPOJIS
@opMa MPOMEKYTOUYHOIH ATTECTANMHU 3auem, Ix3amen

Mecto nucuumiuebl B crpykrype OII BO

JucuunnuHa uzydaercs B 1-M u 2-m cemectpe 1-ro kypca.

Huctmmumnaa 51.0.33.01 «Maremarnka» OTHOCHUTCSI K OOsI3aTeIbHOM YacTH Y4eOHOTO
IUlaHa 10 HampaBieHHo «JkoHoMudeckass OezomacHocTb» 38.05.01. IIpemonaBanue
JTUCIUIUINHBI «MareMaThkay OnupaeTcsl Ha IIKOJIbHBIA Kype «ANreOpsl U Hayasla aHaJIu3a.

oobeM CP (B cocTaBe TUCIMIIIMHBI) U OYHOTO OT/IEIEHUS: KOJIMYECTBO aKaleMUUECKUX
YacoB, BBIJICJICHHBIX Ha CAMOCTOSITEIIbHYIO padoTy obOydaromuxcs: Bcero mo CP - 158 a.u., u3
Hux: 130- KOmMYECTBO  aKaJEMMYECKHMX  YacoB, BBIJCIECHHBIX Ha  BHJICOJEKLNH,
PAKTUKOOPUEHTHUPOBAHHBIE 3a/laHU M TEKYIIUH KOHTPOJIb ycreBaeMocTH. KomanuecTBo
aKaJIeMUYeCKHX YacoB, BBIIEJICHHBIX HAa CaMOCTOSITENbHYIO paboTy olOydaromuxcsi B pamkax CP
- 158 a.4.; KOMMYECTBO aKaJeMUYECKUX YacCOB, BBIJICJICHHBIX HA MPAKTHUYECKYIO MOATOTOBKY -88
a.u.

ooreM CP (B cocraBe JUCHUIUIMHBI) IS 3a0YHOTO OTIEJCHUS: KOJUYECTBO
aKaJIeMUYECKHMX 4acoB, BBIJICJIEHHBIX Ha CAaMOCTOSATENbHYIO paboTy oOydaromuxcsi: Bcero no CP
- 285 _a.u., u3 HUX: 12- KOIMYECTBO aKaJeMMUYECKHX YacoB, BBIJCJIECHHBIX Ha BHJCOJECKLHUHU,
IIPAKTUKOOPUEHTUPOBAHHBIE 3aJlaHUd M TEKYIIUH KOHTPOJIb yCIeBaeMOCTH. KoianuecTBo
aKaJeMHUYECKHX YacoB, BBIJICJIEHHBIX Ha CAaMOCTOSITENIbHYIO padoTy oOydaromuxcs B pamkax CP
- 285 a.4.; KOJIMYECTBO aKaJIEMUYECKHUX YaCOB, BBIIEICHHBIX HA IPAKTUYECKYIO NMMOATOTOBKY -170
a.u.

3HaHMsI, YMEHMSI U HaBBIKH, NOJYyYEHHBIE IIPU U3YYEHHH IUCLUIUIMHBI, UCHOJIB3YHOTCS
CTYIIEHTaMH B Hay4yHO-HMCCJEIOBaTeIbCKOW padoTe, NpH MNPOXOKIACHUH TPEATUIIIOMHON
NapaKTUKU U MIPU BHIMIOJIHEHUH BBITYCKHBIX KBATU(UKAIIMOHHBIX PaOOT.

3. CoaepskaHue H CTPYKTYPA IHCHUTIIHHBI
3.1. CTpyKTypa AU CHUNITHHBI

Ounasn ¢popma obyuenusn



Ne i/m HanmeHoBanue O0beM QMCHUILIHHBI, Yac. ®opma
TeM Bcero KonTakTHas padora Ccp TEKYLIero
o0yuaromuxcs ¢ KOHTPOJIS
npenojaaBaresieM ycrneBaemMo
10 BUJIAM y4eOHbIX CTH*¥,
3aHATHI NPOMEKYT
JU 0T | I3/10T | KCP | CPO | CII OYHOM
arrecTanu
“***
Toma | | 2/CMCHTHI TEOPHH 12 22 22 4 4 yo**
MHOYKECTB.
Toma 2 | MATPHULL 24 4/0 4/0 g8 | 8 | vyo
OIIpEICIINTEIN.
Cucremsl
Tema 3 | TUHEHHBIX 24 4/0 4/0 8 8 K
YpaBHEHU.
Bekropa Ha
IJIOCKOCTH U B
Tema 4, | "POCTPaHCTBE. JIHH | ¢ 42 42 8 Vo™
eitHbIe
peoOpa3oBaHUs
(omepaTtopsr).
Tema 5 | - OMIUICKCHbIC 16 42 42 8 T
qucra.
DIIeMEHTHI
Tema 6 | ananuTHUECKOMN 28 4/2 4/2 10 10 T
T€OMETPHH.
Tema 7 | PYHKIAN OHOH 22 4/0 4/0 8 | 6 VO
MIePEeMEHHOM.
JudpdepenunanbHo
Tema8 | & 1o MCICHHE | 32 6/0 6/0 10 | 10 K
(GYHKIMM OTHOM
IIEPEMEHHOM
[Ipomexxyrounas 3auer
aTTecranus
NHterpansHoOe
Tema 9 | 10 TOICHHC 34 10/4 10/4 8 | 6 K
(GYHKIMM OTHOM
IIEPEMEHHOM.
Tema | YucnoBeie u 2 6/2 6/2 6 4 vO
10 CTEIIEHHBIE PSIbI
OyHKINU
Tle ra HECKOJIbKUX 26 8/2 8/2 10 K
) IIEPEMEHHBIX
Tema | duddepeHunanbHbl 30 R/4 R/4 ] 6 T
12 € YpaBHEHUSL.
KonTtposb 36
[IpomexxyTouHas arrecranus 2 2 DK3aMeH
Bcero (akan. Yac ): 324 64/20 64/20 2 96 ‘ 62




Hcnonb3yemble COKpALLCHUS:

JI — 3aHATHS NEKIMOHHOTO THUIA (JEKIUH U UHBIC YUeOHBIC 3aHATHS, IPEAYCMATPHUBAIOIINE IPEUMYIIIECTBEHHYTO
nepeaaqy yaeOHoi nHpOopMannH MeqarorndeCKUMA PaOOTHIKAMU OpPTaHU3auy U (WIIH) JHIAMH, TPUBICKAEMBIMU
OpraHu3aIe K peanr3aniuy 00pa3oBaTeIbHBIX MPOTPaMM Ha HHBIX YCIOBHUSX, 0Oydaromummes) ;

[13 — mpakTrgeckue 3aHATHS (BUABI 3aHATHS CEMUHAPCKOTO THIIA 33 UCKIIIOYCHUEM J1ab0opaTOpHBIX pador) ;

KCP — unauBuyanpHas padoTa 00ydaromuxcs ¢ neJjarornieCKuMHu pabOTHUKaMHU OpraHu3aluy U (WIN) JTUIaMu,
MIPUBJICKAEMBIMH OpPTaHU3AMEH K peaii3allii 00pa30BaTeIbHBIX IPOrpaMM Ha MHBIX YCIOBUSIX (B TOM YHCIIE
WHIIMBHYyalIbHbIE KOHCYJIBTALUH) ;

CP — camocrosiTenbHas paboTa, ocylecTsisieMas 0e3 yJacTusl eJarorn4eckuX pabOTHUKOB OpraHM3aluy U (MITH) JIUILI,
NIPUBJICKAEMBIX OpTraHM3alMel K peaan3aluyi 00pa3oBaTelbHBIX IPOrpaMM Ha UHBIX YCIIOBUSIX;

CII — camonpoBepKa;

CPO — camocrositensHas pabota o0ydaronerocs

K -xoHTpONMBHBIE pabOTHI

YO -ycTHSIi onpoc,

T -tectupoBanue

3aounasn gpopma odyuenusn

Ne i/m HaumeHnoBaHue O0BbeM JUCHUTITIMHBI, Yac. dopma
TeM Bcero KontakTHas pa6ora Cp TeKylIero
o0yyarouuxes ¢ KOHTPOJIS
npenogaBaresiemM ycreBaemo
10 BH/AaM y4eOHBbIX CTH*¥,
3aHATHH MPOMEXKYT
J 3 KCP | CPO | CII OYHOM
arTecTranu
H***
Tena 1 DNEeMEHTHI TEOPUU 12 6 6
MHOJKECTB.
Tema 2 | MATPULEL 1 30 11 11 14 14| vo™
OTIPEICIINTEIH.
Cucremsl
Tema 3 | muHEHHBIX 30 1/1 1/1 14 14 YO**
YPaBHEHHUH.
Bekropa Ha
IUIOCKOCTH U B
Tema 4, | "POCTPAHCTBE. JIMH |50 1 505 05005 10 | 9 vyo™
eifHbIe
npeoOpa3oBaHUs
(onepaTopbl).
Tena 5 KommnekcHeie 16 8 8
quca.
DIIeMEHTHI
Tema 6 | aHanUTHYECKOI 28 11 1/1 13 13
T€OMETPHH.
Tena 7 | DYHKIUH OLHHOR 27 | 0505 | 0505 13 | 13| vox
MIEPEMEHHOIA.
Huddepenunansao
Temag | & MCTHCICHIC 32 2/2 2/0 14 | 14 Ko
(YHKIHH OTHOM
MIEPEMEHHOMN
[Ipomexxyrounas 3auer
aTTecTanus




NHurerpansHoe
Tema 9 | MO THCHCHIC 34 3/3 3/0 14 | 14 Ko
(YHKIMH OTHOM
MIEPEMEHHO.
Tema | YucnoBble u 2 11 11 10 10
10 CTCIICHHBIE PSI/bI
OyHKIUU
Tle?‘a HECKOMBKHX 28 11 11 13 | 13| vox*
' IIEPEMEHHBIX
Tema | JInddepennuanbHbl 30 U1 U1 14 14
12 € YpaBHCHHUSL.
Kontposb 13
IIpomesxyTouyHas arrecrauus 2 2 OK3aMeH
Bcero (akan./actp. yachl): 324 12/12 12/7 5 143 142

Hcnonp3yemble COKpaLIeHUs:
JI — 3aHATHS NEKIIMOHHOTO THUIIA (JEKIUH U HHBIC YUeOHBIC 3aHATHS, IPEAYCMATPHUBAIOIINE TPEUMYIIIECTBEHHYTO
nepenady yaeOHOH HH(POPMAIHH MTe1arorHIeCKUMHI paOOTHUKaMHU OpTaHU3aluy 1 (WIJIN) JIAIAMU, IPUBIICKAEMBIMH
OpraHM3aIel K pean3aniu 00pa30BaTelbHBIX IPOrpaMM Ha HHBIX yCIOBHUSX, 00yJaromumcs) ;
13 — npakTnyeckue 3aHATHA (BUABI 3aHATHS CEMHUHAPCKOTO THIIA 33 UCKIIFOUCHUEM JIAOOPATOPHBIX padoT) ;
KCP — nnanBunyanpHas paboTa 00ydaromuxcs ¢ earornieCKuMy pabOTHUKaMHU OpraHU3aluy U (WIN) JTHIaMH,
MIPUBJICKAEMBIMH OPTAaHHU3AIMEH K peaii3aii 00pa30BaTeIbHBIX MPOrpaMM Ha MHBIX YCIOBHUSX (B TOM YHCIIE
WHIUBUAYaTbHBIE KOHCYJIBTAIUH) ;
CP — camocrosiTenbHas paboTa, ocyliecTBisieMas 0e3 yuacTusl eJarorn4eckux pabOTHUKOB OpraHM3aluy U (MITH) JIUIL,
MIPUBJICKAEMBIX OpTaHHM3allel K peai3aliui 00pa3oBaTesbHbIX IPOrpaMM Ha WHBIX YCIOBHUSIX;
CII — camompoBepka;
CPO — camocrosiTensHast paboTa 00y4aromerocs
KOHTpoJIbHBIE padoTH! (K),
ycrHsi onpoc (YO),
tectupoBanue (T)

JOT — 3aHATHS, TPOBOAMMBIE C TPUMEHEHHEM JUCTaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

3.2. Conep:xanue JMCHUIIIHHBI

Tema 1. D1eMeHTHI TEOPUHM MHOKECTB.

IToHsATHS MHOXECTBA, CIIOCOOBI 3aJaHNs U rpaUuecKoro MpeACTaBIeHuUs, ONepalluy Hal
MHO€CTBaMU. JIeHCTBUTENbHBIE YHCIAa H WX OCHOBHBIE CBOWCTBA. MeTrpuueckoe
IIPOCTPAHCTBO.

Tema 2. MaTpuubl 1 onpeaeuTe/IH.

OcHoBHbIE cBelleHHs 0 MaTpulax. Onepanuy Hag MaTpunaMu. ONpenenuTeny KBaJpaTHbIX
Mmatpuil. CBoiicTBa onpenenureneit. OoparHas marpuiia. Panr matpuiibl.

Tema 3. CucreMsbl JMHEHHBIX YPAaBHEHUIA.

OcHoBHble  moOHATHS W omnpeneneHus.  CucreMa m TUHEHHBIX  ypaBHEHHI
Cc n mepeMeHHbIMU. Mertonx  oOpatHoit  Matpumbl u  ¢opmynsl  Kpamepa. Meton
lNaycca. Cucrema m nmuHEHHBIX YpaBHEHUH C 1 IEPEMEHHBIMU. Cucrembl JIMHENHBIX

OJIHOPOJIHBIX YPaBHEHUH.

Tema 4. BekTopa Ha NVIOCKOCTH U B IPOCTPAHCTBE.

[loHsATHS B - MEPHOTO BEKTOpa U BEKTOPHOro MpocTpaHcTBa. CKalsIpHOE U BEKTOPHOE
npousBeneHrne. PasmepHocTs W 0a3uc BEKTOpHOro (JIMHEHHOTO) mpocTpaHcTBa. [lepexon k
HOBOMY Oasucy. EBkiammoBo mpocTtpaHcTBo. JluHeiiHble mnpeoOpa3oBaHus (OHepaTopsl).
CobcTBeHHbIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JTMHEHHOTO OIleparopa.

Tema 5. KommiiekcHble uncJia.

Monenu npencraBiieHnss KOMIUIEKCHBIX 4uces. AnreOpandeckasi popma ImpecTaBICHUS
KOMIUIEKCHBIX ~4YHCeN. TpUroOHOMETpUYecKas U ToKa3aTeslbHas (OpPMBI TpeCTaBICHUS
KOMIIJIEKCHBIX YHCEII.




Tema 6. D1eMeHTbI AHAJTUTHYECKOH reOMeTPHUH.

Cucrembl koopauHar. ITpocTeiimme 3aaun aHATUTUYECKOM reoMeTpuu. AJredpandeckue
JIMHUY NIEPBOTO MOPSAAKA. YPaBHEHHE NPSIMOM Ha IUIOCKOCTU. B3anuMHOE pacnosaokeHue IpsAMbIX U
To4eK. Anredpanueckue JMHUM BTOporo nopsaka. OkpyxHocTh 1 amuic. [ 'nnepOona u mapadona.
ITnockocTh 1 IpsAiMasi B IPOCTPAHCTBE.

Tema 7. ®yHKIIUM OJHOM IEPEeMEHHOM.

[Tonsatue ¢ynknuu. OCHOBHBICE CBOWCTBA (PYHKIMH M WX  KJIacCHUKAIHUAI.
DneMeHTapHbIe byHKIHH. ITpeoOpa3oBanue rpaguKoB. ITonsTne YUCIIOBOU
nocienosarenbHocTU. [Ipenen GpyHkuuu 1 yrcaoBoi nocnen0BaTeIbHOCTH. beckoHeuHO Malible 1
OeckonedHo Oosplve BeMWYMHBL. OCHOBHBIE TEOPEMBI O MpEAeiax. 3aMedaTesbHbIe MPEAEbl.
HenpepbIBHOCTE (pyHKLIUH.

Tema 8. IudppepennuanbHoe ncuncienue GyHKIUN 0HOMH NepeMeHHO.

Ilonatue npousBonHoW  (yHKiMH. OcHOBHble mpaBwia U GEepeHIUPOBAHHUS.
[TponsBonHas cioxkHOM M 0oOpaTHOM ¢GyHKuMH. IIpon3BOIHBIE HESBHOW W MapaMETPUUECKU
3agaHHOM (yHKIMK. [loHATHME NPOM3BOAHBIX BBICHIMX MOPSAKOB. Jluddepenuman GyHKuu.
[Tpumenenue muddepennmana B NpuOIMKEHHBIX BeIYHcaeHUAX. [lonsatue o nuddepenuanax
BbICHIMX TOpsAKOB. OcHOBHblE TeopeMbl aupdepeHuuanbHoro ucuucienus. [Ipasuio
Jlonurans. Bo3pacranue u yopiBanue GyHKIHA. XapakTepHble TOUYKHA (QYHKIUH U XapaKTepHbIE
JUHUU UX TpaguKoB (AKCTpeMyM (pyHKIMH, HauOOIblllee U HAaMMEHbIIee 3HaYeHUs (PYHKIUN Ha
OTpEe3Ke W MHTEepBaJe, BBITYKIOCTh (DYHKIIMH, TOYKHU Mepernda, aCHMIITOTH Tpaduka GyHKINN).
OO0was cxema uccienoBaHust PyHKIUM U HOCTPOEHUS UX I'PapHKOB.

Tema 9. UnTerpanbpHoe ucYuCJICHHE.

ITonatus nepBooOpa3HOl U HeolpeaeneHHoro uHTerpaiga. CBoiicTBa HEOINPeIeIEHHOTO
UHTEerpana. Merosipl UHTErpUpOBaHus (METO/ 3aMEHbl IEPEMEHHOM, METOJ] UHTEIPUPOBAHUS IO
4acTsM, UHTETPUPOBAHUE NPOCTEHIINX PalMOHAIBHBIX ApPOOEH, MHTErpUpOBAHHE HEKOTOPBIX
BUZOB HPPAIMOHAILHOCTEH, HMHTETPUPOBAHUE TpUTOHOMETpUYecknx ¢GyHkumii). IloHsTHe
onpezeneHHoro uHrerpaia. CBolcTBa onpeneneHHOro uHrerpana. OnpenencHHbI HHTErpal
kak (ynkous BepxHero mnpenena. dopmyma Herorona-JleliOauma. Metoapl BBIYUCICHUS
ONpPENIeJICHHOr0 MHTerpaja (3aMeHa IEepeMEHHOM M HMHTErpupoOBaHHE [0 4YacTsAM B
ONpeIeIEcHHOM MHTerpane). [eomeTpuueckue NpPUIIOKEHUS ONpPEIEICHHOTO HHTErpana.
Hecob6cTBeHHBIE MHTETPAIBI.

Tema 10. YucJioBble U cTeNeHHbIE PAIBI

ITonatue umcnoBoro psaga. OcCHOBHBIE CBoWcTBa psAnoB. HeoOxonumblil mpu3Hak
cxoaumocTu psga. [lpu3Haku cXoIuMOCTH pAIOB ¢ HEOTPULIATEIbHBIMU WiIeHaMU. AOCOIIOTHAS
U YCIIOBHas CXOJUMOCTb 3HaKonepeMeHHbIX psioB. [IpusHak cxomumoctu JleiiOnuna s
3HaKo4epenyromierocs psiga. Crenennsie psaasl. Teopema AGens. CBOICTBA CTETIEHHBIX PSIOB.
Paguyc cxogumoctu creneHHoro pana. Pansr Makinopena u Teinopa.

Tema 11. @®yHKIUM HECKOJIBKHX NIEPEMEHHBIX.

ITonaTus QyHKIMM HECKONBbKMX INepeMeHHbIX. lIpenen M HenmpepbIBHOCTh (DYHKIIMH.
YacTHble pou3BOAHBIE U NONHBIA nuddepeniman pynkuuu. IIponsBoaHas 1o HanpaBIeHHIO,
IpaAueHT (YHKIMHU. DOKCTpeMyMbl (DYHKIMM MHOTMX MEpEeMEHHBIX, HEo0X0oAuMoe H
JIOCTATOYHOE YCJIOBHE JKCTpeMyMma. YCIOBHBIN 3KcTpeMyM. Meron mHoxurtenen Jlarpanxa.
ITonssTme  nBoMHOro wmHrerpana. CBeleHHME JBOMHOIO HHTErpaja K  IOBTOPHOMY.
I'eomeTpuyeckas HHTEpIIpeTaus JBOMHOTO UHTErpaa.

Tema 12. [InddepeHnnanbHbIe ypaBHEHHUS.

OcHoBHble noHATHS. OOlIee U YacTHbIE peIIeHUs] OOBIKHOBEHHBIX U depeHInanIbHbIX
ypaBHeHuid. JluddepeHnunanbubie ypaBHeHHs mepBoro mnopsaka. 3amava Komm (ycioBue
CYILIIECTBOBaHMUS M €IMHCTBEHHOCTU pelieHus). Hemonuele auddepeHunaibHble ypaBHEHUS
nepBoro mnopsaka. JluddepeHnuanbible YpaBHEHUS MEPBOro MOpSAKA € Pas3JIeNsIOLIUMUCS
nepeMeHHbIMH.  JluHeliHple — nuddepeHIMaNbHBIE  YpaBHEHHMsI  IEpBOrO  MOPSAJIKA.
Huddepenunanbaple  ypaBHEHHS BTOPOrO IMOPSAIKA, JOMYCKAIOUIME MOHUKEHUE MOPSAIKA.
HuddepennnansHble ypaBHEHNS BTOPOT0O MOPSAKA C MOCTOSHHBIMU K03 puimentamu.
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4 MaTtepuaJibl TEKYLIero KOHTPOJISI YCIIEeBAeMOCTH 00y4aI0IINXCs

4.1 B xone peanuzanuu JUCHUIVIMHBI «MaTeMaTuKa» HCHOJb3YHTCH CAeAyIlue MeTOoAbI
TeKYILIero KOHTPOJIsl YCIIeBaeMOCTH 00y4aloIInuXC:

Ounasn ¢popma o0o6yuenusn

Tema (pa3zgen) ®opMbI (METO/IbI) TEKYILIETO KOHTPOJIS
yCIeBaeMOCTH

Tema 1. Di1eMEHTBI TEOPUH MHOKECTB. YO
Tema 2. Matpulibl U ONIpeACTUTENN. T
Tema 3. Cuctembl JUHEHHBIX YpaBHEHUM YO, KP
Tema 4. Bektopa Ha IJIOCKOCTH U B IPOCTPAHCTBE T
Tema 5. KoMmiekcHble uncia. T
Tema 6 DiieMeHTBI aHATUTUYECKON T'€OMETPHUHU. YO, T
Tema 7. OyHKIMU OAHONW HEPEMEHHOM. YO
Tema 8 Iuddepennuanibaoe ucuucienne QyHKIAN T, KP
OJIHOM TIEPEMEHHOMN
Tema 9. nTerpanbHoe ucyucienne GyHKIIMN OqHOM YO, KP
MepEeMEHHON
Tema 10. YucnoBble U CTENICHHBIC PSJIbI YO
Tema 11. OyHKIIMM HECKOJIBKUX NEPEMEHHBIX YO, KP
Tema 12. TuddepenunanpHubie ypaBHEHUS T

3aounasn gropma odyuenun

Tema (pa3nen) @opMbl (METO/IbI) TEKYIIETO KOHTPOJIS
yCIIEBAaEMOCTHU
Tema 1. Dy1eMEHTBI TEOPUH MHOYKECTB.
Tema 2. MaTpuubl 1 OIpEeIEIUTENH. YO
Tema 3. CucreMbl TUHEHHBIX YpaBHEHHH YO
Tema 4. BekTopa Ha IUNIOCKOCTH U B IPOCTPAHCTBE YO

Tema 5. KoMmIuiekcHbIE Ynciia.

Tema 6 DyeMEHTHI aHATUTHYECKON Tr€OMETPHH.

Tema 7. @yHKIIMU OJJHOW EPEMEHHOM. YO
Tema 8. Iuddepenunanbaoe ucurcieHne GyHKIUU YO, KP
OJIHOW MEPEMEHHOMN

Tema 9. UnTerpanbHoe UcUYUCIeHre PYHKIIMU OHOM YO, KP
IIEPEMEHHOM

Tema 10. YncnoBble v CTEICHHBIC PSIIbI

Tema 11. OyHKIIMM HECKOJIBKMX NEPEMEHHBIX YO

Tema 12. Tudbdepennnanbapie ypaBHEHUS

VYCTHBIN OMPOC TOTOBHOCTH IO TEME JICKIIUW, OMPOCH OOYJarOUIUXCsl MPOBOIATCS Ha
IIPAKTUYECKHUX 3aHATHUSAX.

Ha mpaxtuueckue 3aHsATUs OOy4aroUIMiicss JOMDKEH NPUXOAWTh, UMes mpu cebe
KOHCIEKTHI JIGKIMHA U MHbIE MOCOOMS MO TEeMaTuKe aJanTallMOHHON JWCIUIUIMHBI U aKTHMBHO
y4acTBOBATh B 00CYKJI€HUH ITOCTABICHHBIX BOIIPOCOB.

Bunamu 3ananuif, 1is caMOCTOATENbHOM pPabOThl 0Oy4aromuXcss MOTYT OBITH - JUIs
OBJIQJICHUS] 3HAHMSIMM TI0 TporpamMme ydeOHOro Kypca: uTeHUs Tekcra (yueOHuKa,
JIOTIOJTHUTEIBHON  JIUTEepaTyphl); KOHCIIEKTUPOBaHME TeKCTa; paboTa CcO CIOBapsIMH U
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CIPaBOYHMKAMU; y4eOHO-HCCIIeI0BaTeNbCKas padoTa; 1eIeBOe UCIOIb30BAHUE KOMIIBIOTEPHOM
TE€XHHUKH, UHTEPHETA, ayAO — U BUAE03aIUCEN U 1p.).

IIpoBenenne  MpakTHUYECKOro  3aHATHA ~ HauuHaercs  KparkuMm  (5-7  MuH.)
BCTYIIUTCIIbHBIM CJIOBOM npenoaaBarciid, B KOTOpOM MMOAYCPKUBACTCA 3HA4YCHUC
paccMarpuBacMOM TEMBI, €€ POjb M 3HAYCHHUE Ul IOATOTOBKU CIELUAIMCTOB TaMOKEHHOIO
nena. Ha npaxkTtudeckom 3aHATHM 00ydaroluecs I0J PYKOBOJCTBOM IIPENojaBaTeis NIyOOKO U
BCECTOPOHHE OOCYXJAIOT BOMNPOCHl TeMbl. JlJis yCWIIEHUS aKTMBHOCTH OOy4arolmuxcs Hu
3aKPCIUICHUA HUX 3HAHUH npenoaaBarcyib JOJKCH IIPUBJICKATH K YYaCTUIO B O6Cy)K[[eHI/II/I
BOIIPOCOB BO3MOXHO OOJIbllIee KOJIMYECTBO OOYYarOIUXCSA. DTO JOCTUIAETCsl MOCTaHOBKOU
JOIMMOJIHUTCIIBHBIX BOIIPOCOB, HAITPABJIICHHBIX HAa PACKPBITUC, ACTAIM3AIUI0 PA3JIMYHBIX ACIICKTOB
OCHOBHOTI'O BOIIPOCA, 0COOEHHO MPAKTHUECKOI0 OIBITA, CIOKHBIX cuTyanuil. [locne obcyxnenus
KaXIOro BOIpOCa MPENOAABATENII0  II€JIecOO00pa3HO  JaBaTh  OLEHKY  BBICTYIUICHWH,
aKUEHTUPOBaThb BHMMAHUE Ha HaumOoiee CYIIECTBEHHBIX IOJOKEHUSIX, IpobieMax H
BO3MOJKHBIX BAPHUAHTAX UX PCIICHUS.

IIpenonaBareib OLlEHUBAET YPOBEHB MOATOTOBIEHHOCTH O0YyUalOIIUXCs K 3aHATHUIO 110
CIIEYIOIIMM ITOKA3aTeIIsIM:

- YCTHBIE OTBETHI Ha BOIPOCHI IIPETIOAABATEINS 110 TEME 3aHATHS;

- IPOBCPKH BLIITOJIHCHHUA JOMAITHUX BaﬂaHHfI;

- 10 pe3yabTaraM BbIIIOJIHEHUS TECTOB

Kpurepun onenuBanus onpoca:

- cofiepkaHue U (HopMyJIHPOBKHU OTBETOB Ha BOIPOCHI;

- IIOJIHOTA U aJI€KBATHOCTH OTBETOB.

Heranuzanus OaljioB M KPUTEPUU OLEHKU TEKYIIEro KOHTPOJIA YCIIEBAaeMOCTH
YTBEP)KJAIOTCS Ha 3aceJaHuH Ka(eaphl.

4.2. Tunosnie MaTepuaJjJbl TCKYHIEI0 KOHTPOJIA YCIIEBAEMOCTH

TunoBble OLeHOYHBbIE MaTepHaJIbI 10 Teme 1
Tunosbie BOpockI 1Jis1 0NIpoca 1o TemMe 1 JJ1eMeHThI TEOPHMH MHOKECTB
IIpocTeie BONIpoOCHI
Omnpenenenne MHOXkecCTBa. [IpuBennTe OCHOBHBIE OHATHUS U ONPEIEICHUS
IlepedncnuTe BUBI YACIOBBIX MHOKECTB
3. Ilepeuncinre OCHOBHBIE ONIEPALIMH HAJ MHO)KECTBAMHU.
OO0bIYHbIE BONIPOCHI
4. IlpuBennrte nuarpaMMbl BeHHa 1711 OCHOBHBIX ONlEpallMi HaJl MHOXKECTBAMHU
N300pa3urte Ha KOOPAMHATHOM MPSAMOM MEepeUnCIIEHHbIE MHOKECTBA!
a) N, (-1,5<x<6,7);
0) M= {x|xeA) A= {x|x<0};Z, B={x|-3<x<7}

N —

9]

Cio:kHbIE BONIPOCHI
6. 3amaiiTe MHOXKECTBO JAPYTUM CIIOCOOOM (€cH 3TO BO3MOXKHO): N, (x < 9); 6) A = {-4, -3,
-2,-1,0,1,2,3,4}

7. Haiigute nepeceuenne MHOXKEeCTB A = {a, b, c,d, e} uB={b, d, e, g, x}.

8. Haiinute oObequHeHne MuHOKeCTB A 1 B, ecm A = { x| -2/5<x<7/3},B={x|-1/4 <x
<3}.

9. Haiigute paznocth MHOXKECTB A U B, eciin A = { x| -2/5 <x<7/3},B={ x| -1/4 <x <
3}.

10. Haiinute nepeceuenne muoxkectB A = {1,3,5,7,8, uB=1{0,1, 5,6, 7}.
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TunoBblie OlleHOYHbIE MATEPHUAJIBI IO TeMe 2 MaTpullbl M onpeaeTuTe n

Tect
1 Bapmaut
1. CootHecTH pelleHue 3aa41 ¢ OJJHUM U3 BapUaHTOB OTBETOB

3 . -5 1
azaya: BelYMCIUTE ONIpenenTeb MaTpULIbI .

10 —4
1)-10 2)0 3) 10 4) 20
2. CootHecTH pPEIICHUE 3a/iadu ¢ OIHHUM U3 BaApUAHTOB OTBCTOB

2 -1
3amaya: PemTh HEPABEHCTBO ‘ A ‘ =0
x

Dx<=2 2)x=2 3) x<-2 4) x>-2
3. CooTHeCTH pelieHre 3a/1a4uu ¢ OJJHUM U3 BapPHAHTOB OTBETOB:
1 2 1
3agada: Beraucaute onpenenurenb A=|—-1 0 3
-2 2 4
)3 2)12 3) 10 4)-12

4. CooTHecTH pEeICHUC 3aaa491 ¢ OAHHUM U3 BaAPHUAHTOB OTBCTOB

1 2 -3
3agaya: BeuucauTh paHr MaTpuipl A = (3 & -9 )
4 5 —12
1)0 2)1 3)2 4)3
5. CooTHeCTH pellIeHne 3aJJa4y C OTHUM U3 BapUAHTOB OTBETOB

1 0 —1
3amava: TpaHCrOHUPOBATH MATPUILY ( 2 0 5 )
-1 1 2

1 0 0 1 2 -1
1) (IJ 1 EI) 2) ( 0O 0 1 )
0 01 -1 5 2

-1 5 2 -1 -2 1
» (o0 1) oo o =)
1 2 -1 1 -5 -2

6. CootHecTH peUICHUC 3a1a4r ¢ OAHHUM U3 BApUAHTOB OTBCTOB

3amaua: BeimonHuth aeicrBue A-B, roe 4 = (l _1) upb= [_1 ﬂ)

2 3 0 1
G 3 2G5 3G ) G )
7. CoOTHECTH pelieHre 3a/1auu ¢ OJTHUM U3 BApHAHTOB OTBETOB
3agaua: BemmonHuts neiicteue 24, tme 4 = (i _':'5)
v 59 26 S0 vG D) G )

8. CooTHecTH penieHue 3aJa4u ¢ OJJHUM U3 BApUAHTOB OTBETOB
3agada: Bemmonnute nevicreue 2AE-EA, tne E — enuHu4Has Matpuia, a 4 = @ i)
1 2 1 0 2 4 —2 —4
NGy 26 ) v ) (5 )
9. CooTHecTH penieHre 3a1a4u ¢ OTHUM U3 BAPUAHTOB OTBETOB.

3anaya: HaliTi pa3sMepHOCTh NPOU3BEICHHS MATPHUILL (4 2) : (2 0 "5).

0 3 5 2 1
2x2 2) 4x4 3)2x3 4) 3x2
10. CooTHECTH pelleHre 3a/1a49u ¢ OTHUM U3 BAPHAHTOB OTBETOB
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1 1 1
3anada: Haiitu oOpatHyro marpuiy K marpuie A = (1 -1 1)

3 2 1
075 025 0,5 =075 05 1,25
1) ( 0,5 —-0,5 0 ) 2) ( 0,25 -05 0,25)
1,25 0,25 -—-0,5 0,5 0 —0,5

|

—12 4 8 ) 1/’3 1/’3 1(’3

8 -8 0 T R
20 4 -8
1 25 1
Koaroun:
1 2 3 4 5 6 7 8 9 10
1 4 4 3 2 3 2 1 3 1

2 BapuaHT

1.CooTHecTH penieHue 3a1auu ¢ OJJHUM U3 BapUAaHTOB OTBETOB

3 -1
3anava: BeraucnuTe onpenenuTens MaTpULbl (? 3 )
1)2 2)-2 3) 10 4) 16
2. CooTHECTH pellieHue 33a41 ¢ OJJHUM U3 BApUAHTOB OTBETOB
3anava: Pemute HepaBeHCTBO ‘x _93‘ <0
Dx=3 2)x=3 3) x<-3 4) x>-3

3. CooTHecTH pEeIICHUC 3aa491 C OAHHUM U3 BAPHAHTOB OTBCTOB!

1 1 -1
3amava: BerYucIuTh OnpeaenuTens ; (1 6 —l)
2 2 0

)3 2) 12 3) 10 4)-12
4. CooTHECTH peUICHUC 3a1a491 ¢ OAHHUM U3 BApUAHTOB OTBCTOB

1 1 1
3anaya: BeluucauTh paHr MaTpunsl A = (l -1 l)
3 2 1
1o 2)1 3)2 4)3
5. CooTHecTH peleHne 3a1a4M ¢ OJHUM U3 BAPHAHTOB OTBETOB

3 11
3anada: TpaHCIIOHMPOBATH MAaTpPUILy (—3 2 CI)
1 20

1 1 3 1 0 0
y b1 (50
0o 2 1 o 0 1

-3 -1 -1 3 —3 1
3) ( 3 -2 0 ) 4) (1 2 2)
-3 -2 0 1 0 0

6.. CooTHECTH pelIeHne 3aJa4l C OJHUM U3 BAPUAHTOB OTBETOB

) . _{—1 0 _ ({2 5§
3amaya: BeimoanuTs geiicteue A-B, e A = ( . 1) UEB= ( 0 _1)

ZA G B L Or) T ) B )

7.CootHecTH pemICHUC 3aa4r ¢ OAHHUM U3 BApUAHTOB OTBCTOB

13




3amaua: BeimonHuTs aelictBue -34, roe A4 = @ i)

—13 -—-23 —31 —32 3 6 -3 —6
1 2 3 4
) (—33 —43) ) (—33 —3-’-1-) ) (9 12) ) (—9 —12)
8.. CooTHeCTH pellIeHne 3a/1a49K C OJTHUM M3 BAPUAHTOB OTBETOB
0 2
3anava: Bemmonuuts neiicteue AE+3EA, tae E — enuauyHas marpuna, a A4 = (_ 1 1)
0 &6 1 0 0 B8 1 2
(53 26 5 (G ) 9(2, 3)
9. CooTHECTH PELIEHHUE 3a/1a41 C OJHUM U3 BApUAHTOB OTBETOB.

3agada: HaliTu pasMepHOCTh MPOU3BEIACHUS MATPUIL [4 2) . (_lﬂ).

o 3 5
1)2x2 2) 2x1 3)2x3 4) 3x2
10. CooTHecTH peleHue 3a1a41 ¢ OJJHUM U3 BApUaHTOB OTBETOB

-1 -1 -1
3anada: Haiitn oOpatHyro Marpuiy K Marpuiie A = (—1 1 —1)

-3 -2 -1
075 —-025 -—-05 =075 05 1,25
1) ( —-0,5 0,5 0 ) 2) ( 0,25 -05 0,25)
-125 -—-0,25 0,5 0,5 0 —0,5

8 8 0 4) 1;3 —1;3 1;3
20 —4 8

-1 4 -8 l}/3 13’3 lf;E
s 2 8)

Koaroun:
1 2 3 4 5 6 7 8 9 10
4 4 3 4 4 2 4 3 2 1

Tunosble OLleHOYHBbIE MAaTepPHAJIbI 1O Teme 3
Tunosrie Bompochl st ycTHOro ompoca no teme 3: CUCTEMbI JUHEHHBIX
AJITEBPAUMYECKUX YPABHEHUMU (CJIAY)

1 BapuanT

1. Y TOUHUTE, MOXKET JIM PAaHT PACHIMPEHHON MaTpPUIlbl OBITh MEHbBILIE paHTa
OCHOBHOM MaTpHIIbl CUCTEMBI JIMHEWHBIX YPaBHEHUN?

2. YTo4YHHTE, MOXKET JIM CUCTEMA UMETh POBHO 7 PEILIEHUI?

3. 3anummre ycioBue coBmecTHOoCTH CJIIAY.

4. YTo4ynute, MOXkHO 1 MeTol Kpamepa nNpuMeEHATHCS AJIs peLEHUS
HeonpenaeneHHbIx CJIAY?

5. VTouHHTE, MOXKHO JIU CAENIaTh OJHO3HAYHBIM BEIBOJ, O ToM, 4YT0 CJIAY Tompko

HECOBMECTHA, €CJIU OMPEIeTUTETh OCHOBHBIM MaTPHUIIbI CHCTEMbI PaBEH HYIIO?

2 BapuaHT

YTOuHUTE, MOXKET JHM PaHT pacHIMpeHHON Marpuibl ogHoponHoi CJIAY ObITh Gojblie
paHra OCHOBHOW MaTpPHIIbL.

YTounure, MmoxeT u onpeneneHHas CJIAY umers poBHO 2 pelieHusl.

3anuinTe yciaoBUe onpeaeaeHHocTr oqaopoaHon CJIAY.

YTo4yHHTE, MOXKHO 1M JUIsl pemieHns HeonpeaeneHHbIX CJIAY npuMeHATbCS MaTpUYHBIN
METO/I.

Omnpenenure mnpaBWJIO A HAXOXKACGHUS 4HclIa CBOOOJHBIX HEM3BECTHBIX B
HeonpeaeneHHbIx CJIAY.
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Konrpoabnasi padora no teme 3

Bapuanrt 1

1. Brrunciauts:
5 2 -1 3 =2
o 1 -1 2 3
0O 3 -3 4 0
0O -1 1 -1 1
o 0 2 =2 2

2. Haittu AB — B", ecnu

-1 3 2 1
A = ; =
2 1 -4 3
3. Pemuts cucremy o popmynam Kpamepa:
2x,—x,=0
X +2x,—x,=-2
X, +x,=-5
Bapuanr 2
1. Boruucaunts:
4 2 1 3
9 5 3 7
13 7 4 -14
25 13 4 =21

2. Haittu 4> — 4B, ecim

I 4 1 -2 1 0
A=|l0 2 -1, B=|4 3 2
-1 3 0 0 -1 1

3. Pemnts cucremy meronoM I'aycca:

3x,+x,—4x,=0
2x, +3x,—x,=4

X, +2x,+3x,=6
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Bapuant 3

1. Bpruncinurs:
3 1 2 4

0 0 -1 6
2 1 3 1

2 2 3 1

2. Haiitu (AB)", ecnun

1 2 -1 -1 5 2
A=|2 3 0| B=|3 7 2
-1 0 3 7 4 8
3. Pemmth cucreMy ¢ moMoIIb10 0OpaTHON MaTPUILBL:
2x,—x, =8

3x, +x,+x,=2

2x, —x,=1

TunoBble OLEHOYHBIE Marepuajbl IO TEME 4 ((BeKTopbl Ha IIVIOCKOCTH H B

NPOCTPAHCTBE»
Tecr
1 BapuanT
1. OnpenenuTs IIUHY BekTopa a = {1;2; 2}
1)2 2) -6; 3)6; 4) 3

2. OIpesenTb CyMMy JIByX BEKTOPOB @ = 31— +2k u b= —1 + 2] + 3k
1){2;3;2} 2) {3;3;3} 3) 7 4){2;1; 5}

3. Onpenenutp cKaasIipHOE NPOU3BEACHUE BEKTOPOB a=1{3;14} n b= {1,2;0}

1)5 2) 11 3) 1 4)6

4. OnpenenuTh BEKTOP, HE SBISIOMIMICST OPTOM

1) {1;0; 0} 2){1;1;1} 3) {ai_i_} 4) {ii‘—;‘—;}
5. OlpeenuTh I KAKOM M BEKTOpI @ = {25 —1}  u b={m;1; 7}
OpPTOTOHAJIbHBI?

1) 0 2)7 3)1 4) -1

6. .Ilpu xakux 3Hadenusx (o; B) BekTopsl a = {2; a; —4}u b= {—1;1; B} 6ynyr
KOJUIMHEApHBI?

1(-2;2) 2) (1;-1) 3) (2;-2) 4) (-1;1)

7. OmnpejenuTh OpU KAKOM 3HAYEHUH 7 BEKTOphl a = {2;5; 27], b= {m;1; 7} n
¢ = {1; 1;3} 6yayT KOMILIaHAPHEI?

1o 2) 1,75 3)-0,5 4)7
8. Cpenu nepeyrcieHHbIX CBOWCTB CMEIIAaHHOTO MPOU3BEACHUS YKa3aTh JIUIITHEE:
1) HEpaBEHCTBO TpEyroJabHUKA 2) aHTUKOMMYTaTUBHOCTh 3) acconMaTUBHOCTh
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9. BeiOparh npoCcTpaHCTBO, KOTOPOE HE ABISETCS €BKIUIOBBIM

1) Cla,b] 2) R" 3) 4) Mo
10. OmnpenenuTs COOCTBEHHBIE 3HAYEHUS JIMHEMHOrO IpeoOpa3’oBaHMs, 3aJaHHOIO B
010
HEKOTOPOM 0a3uce Marpuliei A=|-3 4 0
-2 1 2
1) 0 2) 2 3)3 4)-1
Karoun:
1 2 4 5 6 7 8 9 10
4 4 2 3 1 1 1 4 2
2 BapuaHT
2. OnpenenuTh AIUHY BeKTOpa a = {4; —4; —2}
1)2 2) -6: 3)6:; 4) 3

2. OnpeenuT CyMMy JIBYX BEKTOpoB 4 =1+4] u b= 2i—j+ 3k

1){2;3;2} 2) {3;3;3} 3) 7 4){2; 1; 5}

3. OnpeenuTh cKaaspHOe IPOM3BEIeHHE BEKTOpoB a = {—1;2; —3} u b= {—4;0;1}

15 2) 11 3) 1 4)6

4. OnpeneauTs BEKTOP, HE SBISIOIIMICST OPTOM

1) {0; —1; 0} 2){1;1; -1} 3) {0.,6; 0; 0,4} 4) {5‘?15}
5. OnpesienuTh IpU KAKOM m BeKTOphl a = {—2;5; —1} u b= {4;:m; 7}
OpPTOTOHAJIbHBI?

1) 0 2)7 3)1 4)3

6. .ITpu kakux 3HaueHusAX (o; f) BEKTOPHI a={a; —2;6}u b= {2; B;—12} 6ynyr
KOJUIMHEApHBI?

1)(-2;2) 2) (1;-1) 3) (2;-2) 4) (-1;4)

7. OnpenenuTs NpU KAKOM 3HAYEHUU M BEKTOPBI a ={—4; —5; —6}, b= {7;m;9} u

¢ = {1; 2;3} 6yayT KOMILIaHAPHEI?

1)8 2) 1,75 3)-0,5 4)7

8. Cpenu nepeuyrcIeHHbIX CBOMCTB BEKTOPHOTO IIPOU3BEICHHSI yKa3aTh JINIIHEE:

1) aGcomnroTHast OHOPOIHOCTh 2) aHTUKOMMYTaTUBHOCTb 3) accouuaTuBHOCTb

9. BeiOpaTh npoCcTpaHCTBO, KOTOPOE HE SIBIIIETCS HOPMUPOBAHHBIM

1) C/a,b] 2) R" 3) 4) Mun

10. OnpenenuTh COOCTBEHHbIE 3HAUEHUS JIMHEWHOTO NMpeoOpa3oBaHUs, 3aJaHHOTO B HEKOTOPOM

5 4 1
A=|0 3 5 |
1 -1

6asuce mMarpuien

2) 0 2) 2 3)3 4)5

Karoun:
1 2 3 4 5 6 7 9 10
3 2 3 2 3 4 8 1 4 4

Tunosoii Bapuant KP no remam 3 u 4
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1. Haiitn xoopaunatel BekTopa x=(7;10) B 6a3uce e1=(1;2),e2=(3;4) mpoctpaHcTBa

R2.
2. Jlaner BekTophl a=21+j+k u b=(1;1;2). Haiitu a + b, a—2b 1 eAMHUYHBINA BEKTOD,
NEPICHIUKYIISIPHBIA JAaHHBIM BEKTOPAM.
3. C moMoIIbI0 BEKTOPHOTO MPOU3BEACHUS BBIUYUCIUTH ILIONIA]h TPEYrOJbHUKA C
BepmmHamu B ToukaxA(2;1;0), B(-2;4;1), C(—3;-8;4).
4. Haiitu 3HaueHne maTpuyHoro MHOTOWICeHA f(A), ecnu
32 _(2 3 )
f(x)=x"-3x*+2x -2, A ('[] 1)

S. Pemnts MaTpuyHOE ypaBHEHUE
(3 _1)-X=(1 —2)
2 4 -3 4
6. Pewmnth cucreMy ypaBHeHMIT
X, + 3%, +2x;, =14
,3:{1 +2x, +x; =11
2%, + %, +3x; =11
JIBYMsI CIIOCOOaMU: a) METOJIOM 00paTHOM MaTpuilbl, 0) MmeTogoM Kpamepa.

7. Pemmmts cucremy ypaBHeHUU
X, +3x, — 2x, + bx, = 23
3x, + 5x, —x; +9x, = 33
2%, + 2%, + X3 +4x, = 10
3%, + X, +4x; + 3x, =—3

TumnoBble oLleHOYHbIE MATEPUAJIBI 110 TeMe S

Tect no Teme «KoMniekcHbIe YnCIa»

1. KommuiekcHble Yuc/ia ObLIM BBEAEHBI VIS MOJTYy4eHHUs TONOJTHUTEIbLHBIX
BO3MOKHOCTEH NMPHU peleHnH:

a) CUCTEM JIMHEHHBIX ypaBHEHUI

0) KBaJpaTHBIX ypaBHEHUH

B) IIOKa3aTEJIbHBIX YpPaBHEHUN

I') TPUTOHOMETPUYECKUX YpaBHEHHH

2. Yro npezacrasiser coO0i YUCIIO i:

a) 4MCI0, KBAIPaTHBIM KOPEHb U3 KOTOPOTo paBeH — 1

0) uKcio, KBajpaT KOTOPOTO paBeH — |

B) UHMCIIO, KBaJPaTHBII KOPEHb U3 KOTOPOTO paBeH 1

T') 4KCJI0, KBaApaT KOTOPOro paBeH 1

3. Yucna 5; 3-61; 2,7; 21 npuHaaiexKaT MHOXKECTBY:

a) IeWCTBUTENBHBIX YHCET

0) MHUMBIX YHCeT

B) HPPAIIMOHATBHBIX YHCEIT

I') KOMIUIEKCHBIX YUCEI

4. Yucna a+bi u a-bi Ha3zpIBaroTCA:

a) COIPSKEHHBIMU

0) MPOTHUBOTIOJIOKHBIMU

B) 0OpaTHBIMU

T') MHUMBIMH

5. Ha koopAMHATHOM MIIOCKOCTH KOMIIEKCHOE YHCIIO U300paxaercs:

a) TOYKOW WITH PaInyC-BEKTOPOM

0) oTpe3koM
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B) IJIOCKOM T€OMETPUIECKOMN (PUTYypoid

I') 3alUTPUXOBAHHOMN YaCTBIO MJIOCKOCTU

6. ApryMeHTOM KOMILIEKCHOTO YHCIIa Ha3bIBACTCS:

a) BEIIECTBEHHAs YaCTh KOMILJIEKCHOT'O YnCia

0) MHUMAs 4acTh KOMIUIEKCHOTO YHCIIa

B) pacCTOSIHHE OT Hauaia KOOPJIUHAT JI0 TOYKH, B BHJIE KOTOPOU OTOOpaxaercs

KOMIIJICKCHOEC YHCJIO

I') yroJi, KOTOpBIN painyc-BEKTOP OT Hayajaa KOOPJIMUHAT /10 TOUYKH, B BUJI€ KOTOPOH

OTO6pa}Ka€TCH KOMIIJICKCHOC 4MCJIO, o6pa3yeT ¢ oceio Ox

YHuCII0

7. MO,I[YJ'IGM KOMIIJICKCHOT'O YK CJia Ha3bIBACTCA:
a) JaHHOC KOMIIJIICKCHOC YHCJIO 0e3 Y4c€Ta 3HaKa
6) BCKTOP OT Hadajla KOOpAWHAT JO TOYKH, B BUAC KOTOpOﬁ OTO6pa}KaCTCH KOMIIJICKCHOC

B) pacCTOAHUC OT HaddJla KOOpAHWHAT 10 TOYKH, B BUC KOTOpOﬁ 0T06pa)I(aCTC5I

KOMIIJICKCHOC YHCJIO

') CyMMa BEIEeCTBEHHOM U MHUMOM 4acTH

8. Ha KOMITIEKCHO# ITOCKOCTH YHCITY 1 COOTBETCTBYET TOYKA C KOOPAMHATAMU:
a) (0;0)

6) (1;1)

B) (1;0)

r) (01

9. Monynbs kKoMIuiekcHOro yncna z= 4 + 31 paBeH:
a) 25

0) 1

B) 7

r)5

10. Beruncnuts: (3-1) + (-1+21)

a) 2+

0) 4+3i

B) 2+3i

r)-3-21

Koaoun:

[E—

2 3 4 5 6 7 8 9 10

0 T a a T B T a a

2 BapuaHT

TunoBble OLleHOYHBbIE MATEPHUAJIBI 110 TeMe 6 JjieMeHThI AHAJTUTHYECKOI reoMeTpuH
Tect Nel

1 BapuanT

1. OnpenenuTh, Kakoe ypaBHEHHE HE COOTBETCTBYET JMHEHHON (opme
1)5x+y—3z=0

2)y=3x+2
NxEP=2—y
4)x = —4

2. OnpenenuTs KOOPAUHATHI BEKTOpa HOPMaNH, eciii ¥ + 2y — 3z = 4
1)n={1,23,4} 2)yn={1,23} 3)n={1,2-3,4 4 n={1,2-3}
3. OnpenenuTs, Kakas U3 NEPEUNCICHHBIX HU)KE TOUEK IMPUHAJIEKUT NPIMON 2X-y=4

1) (1;0); 2) (0;4); 3) (1;-2); 4) (1;2)
4. OnpenenuTh KOOPAUHATHI HAPABJISIOUIET0 BEKTOPA MPSMOi -*3;3 =¥

1)5={23} 2)5={-23} 3)§={32} 4) s5={-3:2}
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5. Onpenenuts NpsAMYI0, IEPHEHAUKYISIPHYIO IpsiMOA ~ 2x + y = 4

D2x—y=1 Dx+2y=2 3 —2xty=4  4dhx-2y=1
6. OnpeenuTh MI0CKOCTh, MApaIebHyIo BekTopam a = {3, —1,4 ] n b= {—6,25}
Hx+3y=5 2)3x—y+4z=0 3)x—3y =2 4)

dx+y—3z=2
7. Onpenenuts MI0CKOCTh, MAPAIIENbHYIO INIOCKOCTH 4x + v — 3z = 2
))x=2 )y +2z=3 x+yv+tz=4 4)
3y—3z—6x=1
8. OnpenenuTs MI0CKOCTh, MapaJIeIbHYI0 ocu OZ

1)z=2 2) x+y=1 3) z=x+y 4) x+z=3
9. Onpenenutsb paccrostHue ot Touku M(1,;0;-1) A0 MI0CKOCTH x — w’ﬁ}r +7z=10
1)1 2)-7 3) 10 4) 2

10. HaiiTi mi10CKOCTh, TPOXOAILYIO Yepe3 TPU TOUKHU
Ml[E; 1; 0), M, (1;—1;4), Mz(0;3;1)

1) 10x+7y+6z=27

2) 10x-7y+6z=0

3) 2x+y=3

4) 3y+z=0

Kiroum:

1 2 3 4 10

W
g
o

3 4 3 3 4 1 4 1 4 1

2 BapuaHT

1. Onpenenuth, Kakoe ypaBHEHHE HE COOTBETCTBYET JIMHEWHOU Qopme

1)x= ,*.IE

2)x+2y=4

HIx—2y+3z=0

4)yz=>5

2. OnpenenuTh KOOPAUHATHI BEKTOPA HOPMAJIU, €CIH Z = 3X — ¥

Nn={3-1:0} 2)n={3-1} 3Hn={3; —-1,-1} 4) n={1,3-1}

3. OnpenenuThb, Kakasi U3 MEPEUNCICHHBIX HUKE TOUEK HE MPUHAJICKUT IJIOCKOCTH
X+2y—3z=6

1) (0;-1;2); 2) (1;15-1); 3) (41,0); 4) (3:0:-1)

4. OnpenenuTs KOOPAMHATHI HAIIPABJISIOIIEr0 BEKTOpa MpsiMON xa;l =12 -::
1)s={32} 2)s={-3-2} 3)5={2,-3} 4 s5s={23}

5. Onpenenuth NpsMYI0, TApaLIENBHYIO IPSIMON ~ x + 2y = 2

Hy+2x=2 D)x—2y=-2 3) 2x—2y=1 H2x—y =2
6. OmnpeneuTh MIOCKOCTb, NapalebHyio BekTopaM 2 = {1,—1,0 } u b= {—-121}
NDx+y—z=5 Dx—y+4z=0 3)x—3y—z=2 4)

dx+y—3z=12
7. OnpenenuTh MIOCKOCTb, IEPIEHUKYISPHYIO BEKTOpY 2 = {3, —1,4 ]
)—x—y+z=1 Dx—y+z=2 3)3x—4y+z=0 Hx+y+z=0
8. OmpenenuTe MI0CKOCTh, HEMapalIeabHyIo Io0ckocTH OXY

1)3z=6 2) Ox+0y+z=2 3) x=1 4) z=1
9. Onpenenuthb paccTosiHue OT Touku M(1,1;4) 10 MI0CKOCTH 2x+2yv+=z=5
Ho 2)-1 3)5 4) 1

10. HaifTy mI10CKOCT, IPOXOAILYIO YEPE3 TPU TOYKH
M,(1;0;1), M,(1;1;0), M;(0;1;1)

1) x+y+z=2

2) xtz=2
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3) x+y=1I
4) x-y+z=2

Kaoun:

TecTNe2
1 BapuanT
1. Yka3aTh, Kakoe W3 BEIPAKCHUH HE SBIIICTCS KBaJpaTHUYHON (HOpMOi
1) x* — y*
2) bxy
3)3x + 2y
4) x* + 3xy
2. Yka3aTp, Kakoe U3 CIEAYIOINUX YPAaBHEHHUH ONpPEAeIIIeT IUINIIC
1) 16x?+ 9y* — 64x — 54y — 161 = 0;
2) y=2x"—12x+14.
3) 16x*—2y* +32x — 100y — 284 = 0;
1
4) y=-— = +2x—-7

3.. Onpenenuth TUI KPUBOK BTOPOTO MOPSIKA, 32IaHHOTO B MOJIAPHON CUCTEME
5

KOOpAUHAT r=

1-cos@
1) runep6omna 2) amaric 3) mapabona 4) OKpY>KHOCTD
4. Onpenenutb KAHOHMYECKOE YPaBHEHHE TMIEPOOJIbI, €CIIU €€ MOTYOCH PaBHBI
a=5 b=3
. £y 2 ¥
) "1]?+?_1 2):5 9_1 3)3 5_1 4)
x~ ¥
= + i 1
. =y
5. OnpenenuTthb SKCIEHTPUCUTET KPUBOW BHJIA s 1
11 2)0,75 3) 1,25 40

9 3
6. OnpenenuTh KBaapaTuuHyio (hOpMY, COOTBETCTBYIOILIYIO MaTpuiie A = ( )

; ) 3 16
1) 9x°+ 6xy+ 16y-
2) 16x°+ 6xy + 9y*
3) 3x* 4+ 3xy + 4y°
4) 9x* — 3xy+ 16vy°
7. OnpenennTh BEIUYUHY SKCIIEHTPUCHTETA KPUBOH vy = 2x% + 12x + 5

1) 0 2) 1 3) 1,25 4) 0,5
8. OmpenenuTh pacCTOsHUE MEXKIY (POKycaMu TUIIEpOOITBI I? —TIE_ =1
1) 8 2) 4 3)5 4) 10

9. Cpenu npencTaBiIeHHBIX YPaBHEHUH yKa3aTh TO, KOTOPOE ONUCHIBAET BBIPOXKICHHBIN
CiIy4all KpUBOM BTOPOTIO MOPsAIAKA

1) x*+y* =4

2) vi=x

Nx+yi=0

4)P=f

10. Vka3arh TUII KpUBOM, aCHMIITOTBI KOTOPOIi 3a/1aHbI ypaBHEHUsIMH ¥ = +k,x + k,

1) snnumc 2) mapabona 3) runepOona 4) OKpYKHOCTh
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Koaroun:

1 2 3 4 6 7 8 10
3 1 3 2 1 2 4 3
2 BapuaHT
1. Yka3aTh, Kakoe U3 BEIPAKEHUN HE SBIICTCS KBaPaTUYHON (hopMOit
1) x* + 2y°
2) 4x? 4 2y°
3) Sxy
4) 6x° + d4xy + y*
2. YKka3arb, Kakoe U3 CIEeIYIOIIUX YpaBHEHH OnpeaenseT runepooty
1) 16x?+ 9y* — 64x — 54y — 161 = 0;
2) y=2x"—12x+ 14.
3) 16x*—2y* +32x — 100y — 284 = 0;
1
4) y=-— = +2x—-7
3.. Onpenenuth TUI KPUBOW BTOPOTO MOPSKA, 32[aHHOTO B MOJIAPHON CUCTEME
KOOpAUHAT
3
="
2 — cosgp
1) runepbosa 2) 3uIMIc 3) mapabo:a 4) OKpYXKHOCTb
4. Onpenenuth KAHOHMYECKOE YPaBHEHUE IUIUIICA, €CITH €€ IMOTYOCH PABHBI
a=5 b=3
=" ¥ =" ¥ = ¥
" "l]?+?—1 2)E_?_1 3)?—?—1 4)
JET
= + }? =1
5. Onpenenuth SKCIEHTPUCUTET KPUBOW BHJIA v = 6x
1)1 2)0,75 3) 1,25 4)0

6. OnpenenuTh KBaIpaTuYHyIo (POpMY, COOTBETCTBYIOIIYIO Marpulie A = ( * _2)

25
1) 4x®— 2xy+ 25y~
2) 25x%— 2xy + 4y*°
3) 4x® — 4xy + 25y°
4) 2x%— 2xy+5y°
7. OnpenenuTh BETMYUHY SKCIEHTPUCUTETA KPUBOM 4x~ + 8x + 4y” — 16y = 20

1) 0 2) 1 3) 1,25 4) 0,5
=" ¥ _

8. Ompeznenuthb paccTosHHe MEKAY pokycamu smmmnca — + - =1

1) 247 2) 4 3)5 4) 10

9. Cpe,I[I/I MPEACTaBJIICHHBIX ypaBHeHI/Iﬁ YKa3aTb TO, KOTOPOC OIIMCHIBACT BBIpO)K,I[CHHHﬁ

Ciy4all KpUBOM BTOPOTO MOPSIKA

1) x2—y*=4

2) 2=yx

Nx*—y*=0

4) x = \I.-E

10. Vka3ars THI 3aMKHYTON KPUBOM BTOPOTO MOPSAIAKA

1) smmumc 2) mapabona 3) rumnepOona 4) OKpYXHOCTh

Kiroun:
1 2 3 4 5 6 7 8 9 10
2 3 2 4 1 3 1 1 3 1

Bonpocs! 1u1s1 ycTHOrO onpoca no reme 6
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1 BapuaHnT

VYKaxuTe criocoObl 3a1aHUs MPSMOI B IPOCTPaHCTBE?

3anuimTe yCIOBHE MapajlIeIbHOCTH NMPSAMBIX B IPOCTPAHCTBE.

[lepeuncnure, Kakue TIOBEPXHOCTH 3aJar0TCs  KBaaparuueckumu (popmamu B
IIPOCTPAHCTBE.

3anuiuTe ypaBHEHUE OJJHOIMOIOCTHOIO rMIepooIona.

[lepeuncnure, Kakre TOBEPXHOCTHU 33AI0TCS JIMHEHHBIME (hopMaMu B IPOCTPAHCTBE.
3anuinuTe ypaBHEHUE UIUITHYECKOro napadoiounia.

3anummre B 0011eM BUJIe YpaBHEHHE KPYroBOro KoHyca ¢ ueHTpoM B Touke C(-1;2;0).
TunoBble oleHOYHbIE MATEPUAJIBI 110 TeMe 7 DYHKIIMU OJHOH NepeMeHHOM.
Tunosbie BOnpockl AJisi 0Ipoca 1o reme 7

HpOCTbIe BOIIPOCHI

1. Ykaxxute o61acTh onpesenesns GyHKuun y = +/In x

2. JlaiTe onpeneneHue npeaena GyHKIuu

2. 3anuiuTe JaHHOE YTBEPXKACHUE B IIpeebHON hopme

V £>0 3 6=0(g)>0: V xeU(x0)=(X0-0, X0)U(X0, X0+0) = [f(x) — 1|<e

3.JlaiiTe onpeneneHrne OECKOHEYHO MaJION BETMYMHBI

4. JlaliTe onpeencHrue OECKOHEYHO OOJIBIITON BEITMYUHBI

5. Vkaxure ycioBue, Ipu KOTOPOM JBE OECKOHEYHO MAJIbIC SIBISIOTCS
«OKBUBAJICHTHBIMH 0€CKOHEYHO-MAaJILIMI

Cio:xHbI€e BONIPOCHI

. .1

6. Ykaxute 3HaueHHe npezena lim sin—
]"—I‘n X

. V1+3x"-1

7. UeMy paBeH npenen lim »—1{!
x—=0 X tx

8. Vkaxute 3HaueHue npejena  lim(1 — x)tg —
x—+1 =

9. Vkaxure 3HaYEHUE Tpeesa
lim(1+ 3tg°x)™e =
x—=0

OO0bIYHBIC BOIPOCHI

10.  Ha3zoBuTe 3ameuarenbHbIE MPeebl

11.  IlepeuncinuTe TUIIBI HEONPEAEIEHHOCTEN

12. Jlaiite onpezeneHue HENMPEPHIBHON PYHKIIMN B TOUKE U HA UHTEpPBAJe
13.  IIpuBenurte nmpuMepbl JIEMEHTAPHBIX QYyHKINH

14.  Vkaxwure BUIBI pa3pblBa QYHKIINU

TumnoBele onleHOUHbIe Marepuaisl 1o Teme § luddepeHunansHoe ncuucieHne QyHKIuu
OJITHOM IIEPEMEHHOU

TunoBoii Tect mno Teme «JuddepenunanbHoe wucunciaeHne GYHKIUU OIHOM
MIEPEMEHHOM»

1. CooTHECTH OTBET HAa BOIPOC C OJTHUM U3 MEPEUNCIIEHHBIX BAPHAHTOB!
Bonpoc: Kakoe u3 HIKenepeunclIeHHbIX IPEUIOKEHUH OIIPEENsIeT IPOU3BOAHYIO
byHKIMIO (KOT/Ia MpHUpaIeHUe apryMEeHTa CTPEMUTCS K HYIIIO)

1) OTHoeHue npupameHus GyHKIMKU K IPUPALEHUIO apryMeHTa
2) [Ipenen oTHOLIEHUS QYHKLINU K MIPUPAIICHUIO apryMeHTa

3) OTtHomeHue GpyHKIMU K IpeAeTy apryMeHTa

4) OTtHowueHue npezaena GyHKIUU K apTyMEHTy
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5) [Ipenen oTHOMIEHUS TpUpaLeHUs] GYHKIIUU K IPUPALICHUIO apryMeHTa
2. CoOTHECTH OTBET Ha BOIPOC C OJHUM U3 NEPEUUCICHHBIX BAPUAHTOB:

Bomnpoc: [IpousBoanast o6paTHoi (HyHKIIMH paBHA
1

¥y 2ty 1
1) 2) - o 3) o 4) =
3. COOTHGCTI/I OTBET Ha BOIIPOC C OJJHUM U3 IIEPEUHUCICHHBIX BAPUAHTOB:
Bompoc: YcnoBue  f(x,)=f(x), ecnu x,<x COOTBETCTBYET (QYHKIIUHU, KOTOPAs
1) Bo3pacraer;
2) He yObIBaeT;
3) He BO3pacTaeT;
4) yObIBaerT.
4. Yka3arp JuiHee
Bompoc:  f(X0)=0, ecnu:
1) Xo— TOYKa IKCTpeMyMa
2) f(x)=0
3) f(x)=const
4) df(x)>0
5. CooTrHecTH OTBET 3a7a49¥ ¢ OJJHUM M3 TICPECUHCICHHBIX BAPUAHTOB :
3anava: [IpousBonHas pynkuuu xy = ™ paBHa

= }E xr ¥—ye ¥ }'Exy.?l:’—ﬂx}1 }'Exy.t’—ﬂx}‘
1) 7 2) - S ) —=— b T
6. . COOTHGCTI/I OTBET 33J]a4yl C OJTHUM U3 NEPEUUCICHHBIX BAPUAHTOB :
Banaqa: [TpousBonnas pyHkuun {F — sint paBHa
N X = cost
1) 2) — 3) gt 4)- ctgt

Fint rnst

7. YKaxure JIMIIHEE

Bompoc: Ecnu Touka x, — Touka neperun6da rpaduka GyHKIuU, TO

1) £(x0)=0 u £(x)<0 B OKPECTHOCTH TOYKH X,

2) £°(X0)=0u f(x)>0 B OKPECTHOCTH TOYKH X,

3) ’(X0)=0 u f’(x)=0 B OKpECTHOCTH TOYKH X,

8. Vkaxwure, mpu KaKoM yCJIOBHHU TpsiMasi ¥ = kx + b sBIseTCS HAaKJIOHHONW aCHMITTOTOMN
rpaduxa @yHKHI/H/I

1) lim £ = hm [f[x) —kx]=b

DE=F(x) u b=fx)
3) lim T—khm[f*ﬂ kx] = b

4) HeT BEpHOTO OTBETA

9. CooTHeCTH OTBET 33J]a4M C OJTHUM U3 NEPEUUCICHHBIX BAPUAHTOB :

3anaua: Haiiti IpoMexyTKH Bo3pacTanus GPyHKIMH vy = x° — 3x + 2
1)xER

2) (-0;1]U[2; +02)

3) (1,5; +0)

4) (-o0;1)U(2; +o0)

10. YKa3aTL KaKOH IpeJie] MOYKHO BBIUHCIUTB TOJIBKO MO IpaBuiy Jlonurans

—3x+2
1) lim ————
x—+og
—3x+2
2) lim ————
.:r—*J. -
s'm.r
3) lim
_r—*l} x
Finx —arctgx
4) lim ZEETAretaT
x—=0 x
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1 2 3 4 5 6 7 8 9 1

5 4 2 4 1 4 3 1 3 4

Kontponbnas padora no teme 8

1) UccnenoBarh 1 mocTpouTh rpaduk GpyHKmum
2) 3anmcars ypaBHEHHE KacaTeIbHOW M HOPMAJIHU K TpaduKy GYHKIMH B TOUYKE X,

Ne dOyukuus X Ne PDyHKIUA X
BapHMAHTA yHEI 0 BAPHAHTA yHKI 0
—_ 3 4 — 3
1 a-xy 1 6 (-0 5
2x° 2(x — 3)-
x?—-1 2
2 2 7 (x —_ 1),.!'1_'2 1
2x—1
+3 - 2
3 el 8 x I
(x +2)° 1 x4+ 1
2 3
4 T3 0 9 _* ]
x+1 2(x + 1)- 2
3 2 __
5 ﬂx f, 10 3x - 2x+3 )
x-—1 x-+1

TumoBsle OIEHOYHBIE MaTepualibl MO TeMe 9 HHTerpanpHOE HCUUCIEHHE (YHKIHUU OIXHOU
MIEpPEMEHHON

Kontpoabnas padora no reme 9

3ananue 1. BerancanTs HEONPEAEIEHHBIN HHTErpa

lf dx

gin®{3x—5)
2 3
2. x*e™ dx
Jr dx
IR T A
2x 45
4. -r 3x% +11x+2
5./ Vx Inxdx
a+l
6. -rr‘+x=—:x dx

-
coE X
dx

7. “r gin x
3ananue 2. BeluncauTh onpeaesieH bl nHTerpai npu m=1, n =2

7
8. | sin mxcosnxdx;

0

3ananue 3. Beluncnuth HECOOCTBEHHBIM MHTErpajl WIW YCTAHOBUTH €0 PACXOAMMOCTD:
npu m=1, n =2
T dx
2 2
’ (n +X )-arctg(x/n)
3ananue 4. [locTpouTh YepTek U HaWTH IUIOMIA/b (PUTYpBI, OTPaAaHUYEHHOMN JIMHUSAMHU:
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npu m=1, n =2

pAIOB

10. y=x*+mx—n’, (mn+n2 ) x—(m+n)y+m2n—n3 =0;

Tunossle oneHOUHBIe MaTepuasl 1o TeMe 10 Yucnossle U CTENEHHBIE PSLIbI
Tunosoii Tect

1. Ykaxxute psii, He SBISAIOIUNACS 3HAKOIIEPEMEHHBIM

3+5+7+9+ -

2)3—5+7—-9+ -

3)3+ 5-7+9+.....

4)3—5—-7—9+ -

2. VKaxuTe, KakoW MPU3HAK UCIIOJIB3YETCA Ul NCCIEJOBAHNS 3HAKOUEPE LY OIMXCS

1) [Ipuznak amambepa

2) PapukanbsHbiii npusHak Komm

3) UnTerpanbHbiii npusHak Komm

4) Ipuznak Jlelioanna

3. YkaxxuTe, Kakoil MpU3HaK JTy4llle IPUMEHHUTD IS UCCIIEIOBAHMS CXOAUMOCTH psia

- In+1y"
n=14 o,z

D)IIpuznak /lanambepa

2)[Ipusnak JleliOnuna

3)Panukanbubiii npusHak Komm

4)1nTerpanpubii npusHak Kom

5)IIpu3Hak cpaBHEHUS

4. YkaxxuTe yclIOBUE, SBISIONIeeCcS HeOOXOMUMBIM sl pa3TI0KEHUS PYHKIIUU B Psijl

Maksopena

1) nepuoauYHOCTh

2) HEenpephIBHOCTh

3) 6eckoneuHo-nupdepeHpyemas

4) Bce nepeyrciIEHHbIE YCIOBUS

5. VkakuTe mpaBuiIbHbIE BapUaHT: ECIU CTENEHHON psifl Xi=y €, X" CXOMHUTCS B TOUKE 8,

TO B TOUKE X=3 PpsIa:

1) cxoauTcst abCOMIOTHO;
2) pacxoaurcs;
3) cXomuTCs YCIOBHO.

4) MOXKET CXOAUTHCS UM PACXOAUTHCS.
(=3 n
6. YKaknuTe BUJI 3-TO UIeHa PSa Juy= 1?

1) -0,0625
2) 3
3) 3
4) 0,0625
7. YKasaTb pacxonAIuncs psag
1) E?! J. 3) Eu J.a.'1
|—J_:|"|'
2) Z:z J. 4) Zn J.:T
8. Vkazarp pajmyc CXOIMMOCTH PAfla 2=y 1tlx™
1o 2) 1 3) -1 4) o

9. Vkasarb umnee: [l paznoxkenus QyHKIMH v = sin x* HCIOIL30BAJICA
1) crenenHom psia
2) psn Telinopa
3) pan Maxknopena
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4) 9uCIOBOM P,
m

&£
10. YkazaTh 0671aCTh CXOMMMOCTH PAAA  Juy=p

In+b
1) x=0 2) xER 3) (-1;1) 4) [-1;1].
Karoumn:
1 2 3 4 5 6 7 8 9
1 4 3 3 1 2 1 1 4

Kontpoabnas padora no teme 10

" e 3Tz
1. Haifti 06;1acTh CXOAMMOCTH psijzia n=0" 5 iy
2. [Monb3ysick paznoxkeHueM GpyHKIUU B psii MakiaopeHa, BRIMUCIUTH TPeae
~ kn(1—x) — sinx
lim -
x—+0 x?
3. Beruucants npuOIMKEHHO ONPEIeTICHHBIN HHTETPAJI, UCIIONIb3Ys Pa3IoKEeHNE

NOJBIHTErpajbHON (QYHKINH B psa Makiopena. OTpaHHYUTHCS ABYMS WiEHAMU paja.
J- cosx dx

0
Tunosele onieHOUHbIE MaTepuabl 110 TeMe 11 OyHKINKU HECKOJIBKUX TIEPEMEHHBIX

TunoBele Bonpock Ju1s onpoca 1o teme 11

JlaiiTe onpeeNICHHe YaCTHOW MPOU3BOIHON (DYHKIIMU B TOUYKE I10 X U I10 Y

B yem cocrout reomerpudeckuii cMbIc auddepennnana GyHKIUN B TOUKE ?
Yro takoe rpaaueHT QyHKIMN?

YKa)KI/ITC, B KAaKOM HaAIlpaBJICHUMW 1POU3BOAHAA II0 HANPABJICHHUIO I[PUHHUMACT

HauOoJIbIIIEE 3HAYCHHUE

Haiigure 3HaueHuMe CMEIIAHHOW NPOM3BOJHOM BTOPOro moOpsAka g (QyHKUUU

— E_x—ﬂ_}'

HaiiTu npom3BoiHyI0 MO HampaBuenmio [ = {3;4} U TpagueHT (QYHKUUHU

z = xy* — 2x*y B Touke M(1,1).

Kontpoabnas padora no teme 11
o = . =
1)HaiiTu rpaauent u ero BennuuHy B Touke M (3;4) st pyHKIMN z = /x= + y*°

2)HaiiTy mpousBoaHyIo 10 HanpasieHuio Bektopa | = {3; 3} nua pynxuum
z = arctg(xy) B Touke M (1;1)
3)Haiiti ipuGmIDKEHHOE 3HaUeHNe QyHKIHH v 8,01
[

d .. [x=e
4)Bprunciauth d—:, eclm z = arcsin (xy~; { _
5)HaiiTy JIOKaIbHBIMA KCTpEMYM =z = 3xy~ — y* — x°

z =2x% + 3y°

6)HaiiTu ycioBHBIN 3KCTpEMyM {x +y=1 (xyz=0)

TunoBele oneHOYHBIE MaTepHalbl 1o Teme 12 . Jluddepennmanbubie ypaBHEHHS
Tunosoii Tect

1. O0uuMm pemenneM nuddepeHInaTb-HOT0 YpaBHEHUSI N-T'0 MOPSAKa HAa3bIBACTCS

a) PCI_HCHI/IC, B KOTOPOM IPOU3BOJIBHBIM IMOCTOAHHBIM IMPUAAOTCA KOHKPETHBIC YUCIIOBBIC

3HAYCHU A
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0) Pemenue, cogepxaiiiee n He3aBUCUMBIX MPOU3BOJIBHBIX TOCTOSHHBIX
B) Pemienue, BbIpa>keHHOE OTHOCUTEIBLHO HE3aBUCUMOM MEepEMEHHON
r) Pemenue, nomyyeHHoe 6e3 MHTETpUPOBAHUS

n__
2. Jlano ypaBHeHUE BHA ¥ =f (x). UTo HE OTHOCHUTCS K LEIU BBEIACHUS HOBOM

dynkmun © (x) ?

2 2B =)
5 2 (@=y"
g Z(D=0"

b2 =1
3. Pemenunem kakoro ypaBHeHHs OyaeT (YHKIHS, BbIpaKCHHas depe3 3HAUYCHHUC
UHTErpaja oT IPaBoil YacTH ypaBHEHU?
dx

9}?51:)}: 3
a) cos X

6)y'=x+sinx
B) 2ydv=Inxdx

r) (1+x)dy=2y dx

4. OTHOIIEHHE JBYX OJHOPOAHBIX (PYHKIMH OJMHAKOBBIX CTENEHEH €CTh OJHOPOJHAs
byHKIISA

a) HyneBoii crenenu

0) repBoii CTereHU

B) BTOPOU CTEIIEHU

r) CreneHn Ha OJIHY HMJKE CTEIIEHEH UCXOAHBIX (PyHKIIHMA

5. Kakoe BbICKa3bIBaHHE HE OTpa)kaeT MPU3HAK YPAaBHEHUS B MOJHBIX AU PepeHnanax?

a) JleBast yacTh ypaBHEHUS MpeJICTaBIsAET cO00M CyMMy 4acTHBIX U depeHnanoB

0) YactHas mpon3BOHAS 110 OJJHOM MEPEMEHHON OTHOTO CJIaraeMOTO M YacTHAs
IIPOU3BOAHAS 110 IPYroil MEPEMEHHON JPYroro CiIaraéMoro paBHbI

B) OG1iee perieHne B HEIBHOM BHJIE onpenensieTcs ypasHeHueM F(x, y) = C

r) Beipaxxenue, 3aBucsiee OT y, BXOJUT TOJBKO B JIEBYIO YacCTb, & BBIPAXKEHHUE,
3aBHUCSIIEE OT X - TOIBKO B IIPABYIO YacTh

6. Pemenue nMHEHHOro OAHOPOAHOTO AU(QEpeHnaNnbHOr0 ypaBHEHUS BTOPOTO
MOPSAJKA C TOCTOSIHHBIMU KO3(PPHUIIMEHTaMU COJIEPKUT TPUTOHOMETPUYECKUE PYHKIIMH, €CIIU

a) Onpenenurens BpoHckoro paBeH HyIIO

6) KopHu xapakTepucTHYECKOrO YpaBHEHHUS — KOMILJIEKCHbBIE

B) KopHu XapakrepucTHueckoro ypaBHeHUs - AeHCTBUTENbHBIC U Pa3InYHbIe

r) KopHu xapakTeprucTuieckoro ypaBHeHHUs - BEILIECTBEHHbIE U PABHbIE

7. U3 ToxnecTtBa, BO3MOXHOIO HpHU paBeHCTBE KO3(PPHUIMEHTOB MpHU OAMHAKOBBIX
CTENEeHsIX X, OJIy4atoT

a) KopHu xapakTepucTu4eckoro ypaBHeHHUs

0) Perenne omHOpOIHOTO ypaBHEHUS

B) luddepennmanbHoe ypaBHeHue Oosiee HU3KOTO MOpsiIKa

r) CucreMy ypaBHEHHH

8. Ilpu pemenun nuHelHOro Aud@epeHnanbHOr0 ypaBHEHUsI MEPBOro MOpsAKa He
IIPUMEHSIETCA

a) 3amMeHa rnepeMeHHON

0) Pa3nenenue nepeMeHHBIX
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B) MeTon HeonpeaenéHHbIX K03 PHUImeHToB

r) UuTerpupoBanue no 4actsim

! —
9. TlepBbIM WAroM pellieHus ypapHeruss > ¥ = Inx+1 goseres

a) [TouneHHOE /IeNIeHNEe YpaBHEHUS Ha X
0) [lepenoc norapugma B JICBYIO 4aCTh
B) [IepeHoc mpaBoii 4acTH B JICBYIO YacTh
r) Haxoxxnenue norapudma x

1 1_
10. YacTtHoe perieHue ypaBHEHUs BUa y'-py'=jix) , TJIe IpaBasi 4aCTb — MHOT'OWIEH
MEPBOI CTENEHH, CIIEIyeT UCKATh B BHUJIC

2) }’:x[ﬂx+f3)
2
6) F:x(ﬂx +3x+c:*)
B) If’=x|[ﬂx+3)
2
N F:x[ﬂx +Bx)
Koaroumn:
1 2 3 4 5 6 7 8 9 1
0
0 B 0 a r 3] r B a B

Jliis onleHKH c(HOPMHUPOBAHHOCTH KOMIICTCHIINH, 3HAHHA U YMCHHM, COOTBETCTBYIOIIMX
JTAHHBIM KOMIIETEHILIMSIM, UCIIOJIb3YIOTCS KOHTPOJIbHBIE BOIPOCHI, a TAKKE 3aJa4u.

[IpenonaBarenp OLlEHUBAET YPOBEHB MOATOTOBIEHHOCTH O0YyUYalOMIUXCS K 3aHATHIO 110
CIIEYIOIIMM ITOKA3aTeIIsIM:

- YCTHBIE OTBETHI Ha BOIIPOCHI IPENOAABATENS 10 TEME 3aHATHS;

- IPOBCPKH BLIMTOJTHCHHUA JOMAITHUX BaI[aHHfI;

- I10 pe3yabTaraM BBIIIOTHEHUSA TECTOB

Kpurepun onenuBanus onpoca:

— coliepaHue U pOpPMYITHMPOBKH OTBETOB Ha BOIIPOCHI;

— IIOJIHOTA U aJIEKBaTHOCTh OTBETOB.

Jletanu3zanus 6ajiIoB M KPUTEPUH OLIEHKH TEKYLIEro KOHTPOJIS yCIEeBAeMOCTH
YTBEP)KJAOTCS Ha 3aceJaHUH Ka(eaphl.

5. OneHo4YHbIe MaTepPHAIbI IPOMEKYTOYHON ATTECTALMM MO JUCHHUIINHE

5.1  3ader u 5K3aMeH MPOBOAUTCS C MPUMEHEHHEM CJIEAYIOIINX METOJOB (CPENICTB):
VYerHbIit onpoc no 6uneram. B kaxxaom OuseTe He MeHee 2-X BOIPOCOB.
3aderT M 3a4eT C OLEHKOW MOTYT IpPOBOAUTHCA HAa OCHOBE KOMIIBIOTEPHOIO
tectupoBanuss B JOT wunum apyrux ¢opM ¢ HCNIONb30BaHHEM HH(DPOPMAIMOHHBIX CHCTEM,
UCIIOJIb3YEMBIX B HHCTUTYTE

5.2 OueHo4Hble MaTepHaJIbl HIPOMEKYTOUYHOH ATTECTAMHI
53
DK3aMeH MPOBOAUTCS B (pOpME YCTHOTO OTBETA HA TEOPETUYECKUE BOMPOCH! M PEILICHHS
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3amaqn (Keiica)

[Ipu peanmzanuu npomexxyrounoi arrectanuu B 30/JJOT MoryT OBITH HCIIOTB30BaHbI
crenyromue GOpMbI:

1.Yeruo B JIOT - B hopme ycTHOTO OTBETa HA TEOPETUUCCKHUE BOIIPOCHI U PEIICHUS
3a/1a4M (Keiica).

2. ITucemenno B CJ1O ¢ mpoKTOpUHTOM - B (hOpME MUCHbMEHHOTO OTBETA Ha
TEOPETUUECKHUE BOIIPOCHI U pelIeHUs 3a1auu (Keiica).

3. TectupoBanue B CI1O ¢ mpOKTOpHUHTOM.

TunoBble OLlEeHOYHbIE MATEPHAJIbI IPOMEKYTOYHOM aTTeCTAllUH
Bomnpocsl k 3auety no aucuuivinie «MaremMaruka»

1. Marpuipl: onpeneiaeHue, BUAbL, ONEpalUU CIIOKEHHS, BbIYUTAHUSA, YMHOXKCHHUS Ha
4KCII0, TPAHCTIOHUPOBAHUS.

2. Marpuupl: onpeneneHue, BUbl, Orepanus YMHOKEHUS MaTPHII.

3. Onpenenurenu 2-ro U 3-ro NopsKa, BBIYUCIEHUE U CBONCTBA.

OrnpenenuTeny BbICIIUX TOPSIKOB.

4. MuHop u anredpandeckoe JOMOTHEHUE IIEMEHTA MaTPHIIBL.

5. Onpenenenue oOpaTHOM MaTPULIbI U €€ BEIYUCIICHHUE.

6. Cucrembl JTMHEWHBIX ypaBHEHUH, MaTpu4Hasl 3allUCh CUCTEMbl YpaBHEHUMH, METOJbI
pelIeHU.

7. TloHATHS COBMECTHOW, HECOBMECTHOM, ONPEACIEHHOW M HEONPEAEIEHHONW CUCTEM
JUHENHBIX ypaBHeHUM. Panr marpuuel, Teopema Kponekepa-Kanemu.

8. PenieHre cucteM JUHEMHBIX YpaBHEHUN C TOMOIIbIO OOPAaTHOM MaTpHULIbI.

9. Pewrenue cucreM IMHENHHBIX ypaBHEeHUN MeToqoM Kpamepa.

10. Pemmenue cucteM JIMHEHMHBIX ypaBHEHHI MeToaoM ['aycca.

11. JlexapToBa U MOJsIpHAsE CHCTEMbI KOOPAMHAT.

12. JIunelinple onepanuy Haj BeKTopamu. Pa3noxkeHne BeKTopa Mo KOOPAUHATHBIM OCSIM.
Hanpasnstomue kocunycsl Bektopa. [lonsiTue opra Bekropa.

13. CkanspHoe MNPOM3BEICHUE BEKTOPOB: OMNpEIEICHUE, CBOMCTBA, BBIUUCICHUE C
HOMOIIbIO KOOP/AUHAT, (PU3NYECKUIA CMBICIL.

14. BexTopHOE mNpOU3BEACHHUE BEKTOPOB: OINpEAEICHUE, CBOWCTBA, BBIYMCIEHUE C
MIOMOIIbIO KOOPAUHAT, (PU3NUECKHI U T€OMETPUUECKUNA CMBICII.

15. CwmemanHOe TPOU3BEACHUE BEKTOPOB: OIpENETIeHNEe, CBOMCTBA, BBIYUCICHHUE C
IIOMOIIIbIO KOOPAMHAT, TEOMETPUYECKHUI CMBICIL.

16. IlpsiMast Ha TUIOCKOCTH: BU/IbI YPAaBHEHUH.

17. B3aumMHOE pacnojoXKEeHHE MPSMBIX Ha IJIOCKOCTH: YIoJ MEXAY MPSMBIMH, YCIOBUS
NapajuIeIbHOCTH U MEPIEHIUKYISIPHOCTH MPSAMBIX.

18. HopmanbHOe ypaBHeHHE NpsAMON. OTKIOHEHHE U PACCTOSTHUE TOYKHM OT MPSMOHN Ha
MJIOCKOCTH.

19. Knaccuduxanus KpUBbIX BTOPOTo MOPsIKa.

20. Dnmnc: onpeaeieHne, XapakKTEPUCTUKN, KAHOHUYECKOE YPAaBHEHHUE.

21. TunepOona: onpeneneHne, KAHOHUYECKOE YPABHEHUE, XaPAKTEPUCTUKH.

22. Ilapabona: onpeneneHne, KAHOHUYECKUE YPaBHEHNUS, XapaKTePUCTUKU.

23. YpaBHEHNS IIJIOCKOCTH B IPOCTPAHCTBE.

24. YpaBHEHHUs IPAMON B IPOCTPAHCTBE.

25. ®ynkuus. OCHOBHbBIE IOHATHUS U ONIPEAETICHUS

26. HucnoBble TOCIEA0BATENBHOCTH M UX MPEIEITbI

27. llpenen ¢yuknun. beckoHedHo mMainbie QyHKITUH.

28. Teopemsbl 0 ipenenax. 3aMmevyareabHbIE TPE/Iebl.
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29. HenpepbsiBHOCTS (hyHKIIMH. Pa3zpbiBHBIC QYHKIIHH.

30. IIpousBoanas pynkuuu. CBszb quddepeHunpyeMoCcT U HEPEPHIBHOCTH.

31. l'eomeTpuyeckuii, MEXaHUYECKUN M IKOHOMHUYECKHI CMBICI TPOU3BOIHOIA.

32. Tabnuna npousBonubiX. [IpaBuna quddepenuponanusi.

33. Iuddepennman GyHKIIUN €0 CBONCTBA.

34. IIpaBuno Jlonurans.

35. ®opmymupoBku Teopem Depma, Pomns, Komm u Jlarpamka o muddepeHuupyeMbprx
GYHKIHSIX.

36. [Ipor3BOAHBIC BBICIIUX MOPSIAKOB.

37. DxcTpeMyMbl (DYHKITUH OTHON TIEPEMEHHOM.

38. BBIyKJI0CTh, BOTHYTOCTh, TOYKA Ieperunda GyHKIUH.

39. AcumnitoTsl Tpaduka QyHKIHH.

40. HUccnenoBanue (GpyHKIHMI C TMOMOIIBI0 MPOW3BOAHON. OOIMMIA TUTaH HCCIICTOBAHUS
byHKIHiA

TunoBble 3aJaHUs K 3a4eTy 110 MaTeMaTHKe

3ananue A

BoiuncauTh npeaebl, He MOJAb3Ysch NpaBuiioM Jlonurans :

1. Beraucnuts npeaen

. 5% -3
lim —
x>0 —3x
2. BbruucauTh npenen

2
. X" +x—-6
lm ———;
22X —x—2
3. Beruucnuts npenen

]jm(\/m-x)

X—>0

4. BeruncnuTh npenen

. 2x
lim ——;
x—0 5arcsin x

5. Beruucnuts nipenen

x+3)7
lim :
x| X 42
6. BeruncnuThb npejien OTHOIEHHS ABYX (YHKIUH, Mob3ysich mpaBuioM Jlonurans:
x—3x+2
1111 T3
=1 n(x® -3
3aganue B. Haiitu npousBogHbie pyHKIMI:

Ipumep 1. Haiitu npousBogHyto GyHKINN

3
X

COSX
IIpumep 2. Haiitu npou3BoHyI0 GyHKINN
y=x"+5-3xsin x.

Ipumep 3. Haiitu npousBoanyo GpyHKIIMH
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—larct ex_3.
Y B 8 )

Ipumep 4. Haiitu npousBoanyo GpyHKIHH

yzln(x+\/l+x2 );

IMpumep S.
a) y= 3°°Szx; 6) y=cosln’x;
B)

(x=1* +1

y=t
r) sin x —cos(x—y)=0.
Ipumep 6. Beruncnuth mnpenen OTHOWICHHUA JBYX (DYHKIMHA, MONB3YysACh HPAaBUIOM

Jlonurans:
3 2 limn ﬂ
2) lim X 2+x —2x; 6 lim 1—002s3x_ 5 = ln(x* —3)
=l x° —2x+1 =0 2x

b

Bomnpocs! Kk 3k3aMeHy 10 aucuunnge «Maremaruka»

1. IlonsiTHE MHOXECTBA, CIIOCOOBI 331aHUs U rpah)udecKoro NpeacTaBIeHUs

2. Buibl YNCIOBBIX MHOXKECTB

3.0mnpeneneHue npou3BoiIbHONW Marpulpl. ClI0XKEHHE MaTpul] U yMHO)KEHHE Ha 4HCIIO,
CBOMCTBA ATUX OIlEpaLUil.

4.0Onepanuy TpaHCIIOHUPOBAHUS U IPOU3BEICHUS MAaTPHII.

5.Panr marpunsl. BeipoxaeHHas, oOparHasi MaTpUIIBL.

6. CoOCTBEeHHBIE 3HAYECHUsT M COOCTBEHHBIE BEKTOPBHI MATPHULbl. XapaKTepUCTUUYECKHM
MHOTOYJIEH.

7. llomarue omnpenenurens. IlpaBwiia BeIUMCIIEHHS oOlpenenurened 2-ro U 3-ro
MOPSIKOB.

8. OcCHOBHBIE CBOWCTBA ONIPEACIUTEIIEH.

9. MuHopsl u anrebpanyeckue gomoiHeHus. Teopema Jlammaca o pa3inoKeHUH
OIIPEAEITUTEIS.

10. HaxoxieHre oOpaTHON MaTpUIbL.

11. OcHOBHBIE TOHATUS M ONPEAENEHUS CHUCTEMBbl JIMHEWHBIX alre0pandyecKux
ypaBHeHuii (CJIAY). Teopema Kponekepa-Kanemnnu.

12. OpHopoaHas cucTemMa JMHEHHBIX YPaBHEHUM U TEOPEMBI O €€ PEILICHUSX.

13. Meton I'aycca pemenust CJIAY.

14. Meton Kpamepa pemenust CJIAY.

15. Pemmienne CJIAY ¢ nomoribio 06paTHONM MaTpHIlbI

16. YpaBHenue nauHuu. OOlee ypaBHEHHE NPSIMOM Ha IUIOCKOCTH. YpaBHEHHME NPSIMOMN
yepe3 O/IHY (C 3a/1aHHBIM YITIOBBIM KO3()(UITUEHTOM) U JBE 3aJaHHbIE TOUKH.

17. YpaBHeHue npsiMoi B OTpe3Kax Ha ocsax. HopmanpHOE ypaBHEHHE NPSAMON

18. YcioBue napamieabHOCTH U NEPIEHAUKYISIPHOCTH NMPSAMBIX Ha MNIOCKOCTH.

19. JInanum 2-ro nopsaka. DIUMIC, ero napamerpsl. OKpyKHOCTb.

20. I'mnepboua, mapaboia ¥ UX HapaMeTphl.

21. Ilonsatue Bekropa B mnpocTtpaHcTBe. KomumHeapHOCTh BEKTOpOB. KoMIuiaHapHOCTB
BEKTOPOB.

22. Onepanuu Ha BEKTOpax B IPOCTPAHCTBE.

23. Obuiee ypaBHEHHE TOBEPXHOCTH U IMHUU B IPOCTPAHCTBE.
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24. YpaBHeHHE IUIOCKOCTM B  TIPOCTPAHCTBE.  YCIOBHS  NapauieIbHOCTH U
NEPIEHIUKYISIPHOCTH IByX IJIOCKOCTEM.

25. YpaBHeHHEe mNpsSAMOW B TPOCTPAaHCTBE B 00meM Buiae. Hampapisroniuii BEKTOp,
KaHOHMYECKOE U NapaMEeTPUUYECKOE YPaBHEHUE IPSIMOM.

26. YcnoBusa mapauieIbHOCTA W MNEPHEHIUKYISIPHOCTH 2-X MOPSIMBIX W OPSIMOUA U
IJIOCKOCTH B IIPOCTPAHCTBE.

27. BekTOpHOE MPOCTPAHCTBO: IMOHSATHE 7-BEKTOpPA, OINEpallMd CyMMBI BEKTOPOB H
IIPOU3BEJICHUS BEKTOpA Ha YNCJI0, CBOMCTBA ONEpaluil.

28. CxansapHoe NMpou3BeJIeHUE BEKTOPOB U €ro CBoMCTBAa. OpTOrOHAILHOCTH BEKTOPOB

29. . BekTopHO€E pOU3BEACHNE BEKTOPOB U €0 CBOICTBA.

30. CmenianHOE NMPOU3BEIAECHNE BEKTOPOB U €r0 CBOMCTRBA.

31. CucremMa BEKTOPOB U €€ JIMHEWHAast 3aBUCUMOCTb U HE3aBUCHUMOCTb.

32. JIuHeiiHOe TPOCTPAHCTBO U €ro 0a3wuc.

33. PaznoxxeHnue BeKTopa, HO Oa3mucy.

34. IlonaTue JMHEHHOTO ONeparopa U €ro MaTPHUIIbI.

35. Onpenenenne pynkuu. CiocoOb! 3a1anust QyHKIUU.

36. IIpenen pynkuuu. Teopemsl o mpeaenax. 3ameyareabHbIe TPEIEIbI.

37. OgHOCTOPOHHUE MPENIETIBI.

38. HenpepbIBHOCTH GYHKIINH B TOUKE.

39. HempepsiBHOCTD (hyHKIIMU B MHTEpBaJie. JleiiCTBUS C HEMPEPHIBHBIMU (PYHKITUSMH.

40. PazpoiBbl pynkuuu. Knaccuduxanms pa3psiBoB

41. IlpousBoanas pyHkuuu. ['eoMeTpudecKuii CMBICI TPOU3BOTHOM.

42. Teopembl O TPOU3BOAHON CYMMBI, TPOU3BEICHUS U YACTHOTO.

43. TlpowsBomHas CIOXHOH W oOparHoil ¢yHkuuu. IloHATHE O NOrapuUPMHUUECKOI
MPOU3BOJTHOM.

44. uddepenuan, csa3b nuddepeHuana u npupamesus GyHKIuu.

45. TlpowusBoansie u nuddepeHIanbl BBICIINX TOPSIKOB.

46. IlpowusBoaHbIE OCHOBHBIX 1eMeHTapHBIX pyHkmii. Teopema depma.

47. Teopema Pomnns. Teopema Jlarpansxka.

48. Teopema Komm. ®opmynsl Teiinopa u MakiopeHa.

49. PackpbITHEe HEONPEAEIEHHOCTEN O NpaBuity JIoHUTAIS.

50. IlepBooOpa3Hasi u HeompeneneHHbI uHTerpay. (CBOWCTBA HEOMPEIEICHHOTO
WHTErpasa

51. HenocpencTBeHHOE MHTETPUPOBAHUE. METO/ OJICTAHOBKH.

52. HTerpupoBaHue Mo 4acTM B HEONPEACIEHHOM UHTETpaIe.

53. UnTerpupoBanue Ppa3INYHBIX byHKIMA (paumoHaNbHBIX pobei,
UppalMOHAIBHOCTEH, TPUTOHOMETPUUECKUX (YHKUUH). YHUBEpcaidbHas TPUTOHOMETPHUECKas
MOJICTAHOBKA.

54. Onpenenennbiil uHTErpal. MHTErpansHas cymma Pumana

55. CBs13p  HEONpENEeNeHHOro uHTerpana c omnpeaeneHHbIM. ®opmyna Helorona-
JleitOnuma.

56. CBoiicTBa OINpeIesIeHHOTO HHTErpaa.

57. BpluncieHne ONPENEIIEHHOTO MHTErpaja Mo 4acTsM. BbluMcieHHe OIpeneaeHHOro
WHTErpajia Mo 4acTsAM U 3aMEHOU ITepEMEHHON

58. IlpakTnueckre NpUIIOKEHHS ONIPEAEICHHOTO HHTErpaa.

59. HecobcTBeHHbIe nHTErpaibl 1-ro u 2-ro poaa

60. @Oynkuuu  Heckodbkux — nepeMeHHbX. (DHII). Omnpenenenue, o6macthb
CyllleCTBOBaHMS. JINHUM ypOBHSI.

61. Ilpenen n venpepsiBHOCTH DHII

62. Yactuele mnpousBogHble 1-ro mnopsaka. [lomueiii muddepenunan QyHKUUN
HECKOJIbKUX IEPEMEHHBIX.

63. YacTHbIe TPOU3BOIHBIC BRICIINX MOPAIKOB. CMelIaHHbIE TPOU3BOTHEIE.
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64. DxcTtpemyMbl QyHKIHMH 2-X TiepeMeHHBIX. HeoOXoaumbie M JT0CTaTOYHBIE YCIOBUS
CYLIECTBOBAHMSI IKCTPEMYMa.

65. YCI0BHBIN SKCTPEMYM

66. I'pagueHT QyHKIUH IBYX NepeMeHHbIX. [[por3BoaHAs IO HANpaBICHUIO.

67. lIuddepennuansabie ypaBHeHUs 1 —To mopsiaka

68. Jluneiinsie nuddepeHnnanbHble ypaBHEHUS 2 —T0 MOpsAKa

69. UucnoBele psijbl.

70. CtenieHHbIE pAbI

TunoBbie KOHTPOJIbHbIE 32JAHUA HA IK3aMeEH:
Pemmnthb 3apauy:

1) Borunciuts Hopmy [[[3a — b, 7b — 2a]ll, ecu ||all = 2,[|b]| = 3,0 = E
2) BerancnuTs: l1.,"'—_81';
3) MO3KHO J1¥ TIOCTPOMTh Hapajiieselume]] Ha BEKTOpax: X = I — E; y=1—7]— k ;
Z=j-2k.
4) OnpenenuTh TUI KPUBOW U HANTH e XapaKTepUCTUKU
16x% —9y* — 64x — 54y — 161 = 0;

x 1 1 0 1
0y 0 0 1
5)Bbruucouts |0 1 =z 0 1
11 1 a 1
0 0 0o 0 b

2x —y =(-1,0,0)

6) Peuth cucremy ypaBHeHui {x + 2y —z = (—2,—2,1)
y+z=(—2-50)

7) JocTpouTs 6a3uc 10 opToroHaneHoro x = {0;4; —1}, y = {4;1;4}

1 1 1
8) Haiitu obpatHyto marpuiry, ecinu A = (1 -1 1).

3 2 1
3 -2 1
9) Peuuth HepaBeHCTBO | 1 x —2/=<0.
-1 2 -1

10) IIpoBeputs, JexaT 11 TOYKU B OJHOM MIockocTH, ecnu A(2,1,-1), B(0,0,0), C(1,1,-1),
D(@3,2,-1).

11) Haiiti yron mexay npsaMoi

-2 _ ¥y _ =%l
= =%=ST U IJIOCKOCThIO 2x + v —4z +1 =0,

, +2
12). Beraucnuts mpeaen lim ( x—x )*
X

13). UccnenoBarh Ha HENPEPBIBHOCTh QYHKIMIO ¥ = £%-1
-+ =] .
14) Beraucauth Npous3BoAHy0 y = X-e” sin 5x
15) Haiiti rpaguent u ero Beauuuy B Touke M (e;1) st pyukiun v = In(xy =)
8 x =u+ 3v
16) Beruucnute Z ecmz=In%; { + .
du Yi{iyv=uEw-
17) Haiiti nokanbHelii okctpemyMm  z = 2y® + x2y + 5y? + x2 —1
Z=x+y
18) HaiiT ycnoBHBIH SKCTpeMyM { 1yl
k4 ¥

19) 3amnucarb HNEPBLIC YCTBIPC WICHA psgAa U HCCICAOBATH psAd HaA CXOAHUMOCTH

- 1
é '\,,;3?24'1
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20) Haiitu ob6mee pemenne nuddepeHInaibHOr0 ypaBHEHUS

HCOHpe,I[CJ'ICHHBIC, OIMPECACIICHHBIC 1 HECOOCTBEHHEBIE HHTErpajibl

21). Haiitu HeonpeeneHHbIe HHTETPAIIHI.

2+In(x-1) N . x+1 sin x
1. a) .[ -1 dx;  0) _[(1+3x )smxdx, B) J.—x3—1 dx; 1) IS+3Slnx
x+arctg2x . 2x° — 2—-x
2. )I s 0) J.xlnzxdx, )J.x T )J-'/x— dx
3. 2) Iﬂdx, 0) J.xz cos’x dx; B) I# dx: 1) J‘
* X +x—2x {/(4x+1) +\/4x+1
4. a)J' e dx: 6) J‘xze_% dx: )j 4x° + x° +2 dx- J- COs x i
Yerv2 ’ ’ 2+cos X
(arcsin x)3 -1 — _ coS x
0 Ji-x? ds 6) [Yrinixdsw) Jimgd » '[5+4cosxdx
xt =1 dx dx
! J.(963—3x+4)2 w0 J.a’”dg\/; o '[XS -1 2 I4Sinx+3cosx+5

+si 3y X 4—x
7. a) dex; 6) [(5-3x)e™dx; B) jmdx; N /x—12 dx

(xsinx)

8. a) Itgx In cos x dx; 0) .[(8—5x) cos3x dx; B) j 3x 1a’x; r) J-ctg“x dx
¥

dx . R dx
" J‘(arcsinx)zx/gj ° sz > ") IXS +x+x+1 r) J.tg“x x
In® x dx dx
10-2) J‘sm x 3ctgx+1 j—dx ") J.x4—81’ D) I(1+4/;)3 Jx

22) BeIuuCIUTh ONpeieIeHHBIE HHTETPAIbI.

0

6) [ (x* +6x+9)sin2x dx

-3

7%

2.a) _[tgx Incos x dx; ln )
0
{ 3arctgx —x %
B 2
3.a) J.de, 6) IXIH(l—X )dx

0 0
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N
4.8) [N2-x"dv;  ©6) [In(x+1)dx

| 0) !(3—7x2)cos2xdx

5.a)j

xdv 0) ]).(x2+2)e% dx

5
6.2) | —;
) !\/4x+5 %

e 1
7. a) J‘M dx;  0) Ix arctgx dx

1 X 0
L2 7
8.a) £1+x6 dx; 0) .([xz cos 2x dx
e dx 1
9. ———dx; © 2 d
2 '!x(l+ln2x) 3y )!x ©
< dx ¢ 2
10. —_— 0 2 3xd
a) '!.1+\/3x_—2 ):[(x+ )" cos3x dx

23) Beiuncinuth HeCOOCTBEHHBIE HHTErPajibl (MJIM YCTAHOBUTH UX PACXOIAUMOCT).

1'+jx1f§x 2.? “ dx
S -1
5. jxi’:x 6.T jl’;_x
7. Eﬁ S.EJ_
9, Lﬁdx IW

DK3aMeH MPOBOIUTCS B IIEPUOJ] CECCUU B COOTBETCTBHUHU C TEKYILUM IrpadukoM yuyeOHOro
npoluecca, yITBEpKJICHHBIM B COOTBETCTBUHU C YCTaHOBJIEHHBIM B C31Y nopsiakom.
ITponomKUTENBHOCTD DK3aMEHA JIUIS KaXKO0T0 CTY[AEHTa HE MOYKET IIPEBBIIIATE YETBIPEX
aKaJIEMUYECKUX Y4acOB. JK3aMEH HEe MOXKET HaunHaTbcs paHee 9.00 yacoB 1 3akaHYMBATHCS
noszzaHee 21.00 yaca. Dx3aMeH IPOBOAUTCA B ayIUTOPUH, B KOTOPYIO 3aIlyCKArOTCsI
OJTHOBpEMEHHO He Oosee 5 uenoBek. BpeMsi Ha MOATOTOBKY OTBETOB IO OMIIETY KaXKIAOMY
oOyuaromemycst orBoautcs 45 MunyT. [lpu siBke Ha sK3aMeH 00y4aroIuUiics T0HKEH UMETh IpU
cebe 3a4eTHYI0 KHIKKY. Bo Bpems 3aueTa oOyuaroiyecs Mo perieHnIo npenoaaBareis MOr'yT
MOJIb30BATHCS YU€OHOM MPOrpaMMOi TUCIUILIMHBI U CLIPABOYHOM JIUTEpaTypoOi.
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Bo Bpems sk3amena nposepsiercs 3tan ocBoeHus kommnerennuu [1Ko2 OC-1
Bo Bpems npoBepku copmupoBaHHOCTH 3Tana komnerenun [1Ko2 OC-1

OLICHUBAIOTCA:

- YMEHHE IPaMOTHO (hOPMYIHPOBATH OCHOBHBIE TMOJOKEHUS MAaTEeMaTHYEeCKOTO aHau3a ,
JUHEWHOM anreOpbl, TCOPUU BEPOSITHOCTEH;
- IPE/ICTABICHUE X0/1a U pe3yJbTara PeleHus;

- YMCHHC aHAJIIM3UPOBATH IMOJYYCHHBIC PE3YIIbTAaThI.

- YMCHHC BBI6I/IpaTB palrOHAJIBHBIC MCTOAbI PCIICHUA, UCXOOA U3 JaHHBIX 3ada4H.

Kommionent [TpoMexyTOUHBIH/KITIOYEBOM Kputepuit onenuBanust
KOMIICTCHITUN WHJIUKATOp OIICHUBAHUS
I1Ko2 OC-1 HCTOJIb3YyEeT METOIBI | 3a4eT
MAaTeMaTHIeCKOro aHanu3a
JUIs HCCIICAOBAHMA | |-5 GaIoB 3a OTBET,
(bYHKHI’IOHaHEHHX MOJITBEP K AAFOIITUI 3HAHUSI B paMKaX
3aBUCHMOCTEH MPH PEICHUH | peyripit ga ypoBHE MOHATHA, 6-8
TIPUKJIAHBIX 3811 0aJuTOB — B paMKax JICKIIHH U
o0si3aTenbHON uTeparypsl, 8-10
0aJI0B — B paMKax JICKIIHH,
00s13aTeIbHON U TONOJIHUTEIbHON
JUTEPaTypBhI.
[IpakTHueckoe 3agaHue OLICHUBAETCA B
COOTBETCTBUHU c MOKa3aTeIsIMHU
OILIEHKH, HO He Oonee 20 O0awios.
I[1IKo2 OC-1 HCIIOJIb3YyET METOIbI | DK3aMeH
MaTeMaTH4eCKOro aHaju3a
JUIst HUCCIICAOBAHMA | |-5 GaIOB 3a OTBET,
(GyHKIMOHATBHBIX MOJTBEPKAAIOIINN 3HAHUS B paMKax

3aBHUCHUMOCTEN pu pCeUHICHUUN
IMPUKIIAAHBIX 3aJ1a4.

JIEKIMHI HAa YPOBHE MOHATUH, 0-8
0aJuI0B — B paMKax JEeKIHUNA 1
o0s13aTenbHON tuTeparypsl, 8-10
0aJIOB — B paMKax JIEKIIUH,
00s13aTeIbHON U JIOTIOJTHUTEIbHON

JUTEPaTypBHI.
[IpakTHueckoe 3agaHue OLIEHUBAETCS B
COOTBETCTBUHU c NOKa3aTeIsIMu

OLIEHKH, HO He Oonee 20 0amios.

5.3. IlokasareJm W KpPUTEPHHM OLECHHBAHMS

KOHTPOJIA

TeKyIIUX MPOMEKYTOYHBIX (hopm

OueHouynbie
cpeacTBa
(¢popMBI TEKYLIETO
"
MPOMEKYTOYHOI 0
KOHTPOJIfA)

Tloxkazaresin
OLlEHKHU

Kpurepun ouenku
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Yerusiii Onpoc

KoppekTHOCTh U MONIHOTa OTBETOB

C10:KHBII BONIPOC: TIOJIHBIN,
pPa3BEpHYTHIN, 000CHOBAHHBIH
oTBeT — 4 Gama

[IpaBuibHBIN, HO HE
apryMeHTHUPOBaHHBIN OTBET — 3
Oamna

Heepwnpsrii otBeT — 0 625108
OO0b1uHbBIN BONIPOC:

IIOJIHBIN, PA3BEPHYTHIN,
000CHOBaHHBIH OTBEeT — 3 Gaa
[IpaBuiIBbHBIN, HO HE
apryMEHTUPOBAaHHbBINA OTBET — 2
Oama

Hesepnsiii orBet — () 6amios.
IIpocroii Bonpoc:
[IpaBunbHbI oTBET — 1 Gar;
Henpasuibablii otBeT — 0 6aiios
VYerusiit Onpoc npoBOIUTCS B
XOJI€ 3aHATHUS U €0 Pe3yJIbTaThl
MOTYT OBITh YUYTEHBI ITPH OLICHKE
MOCENIAEMOCTH 3aHITHHA

Tect IIPOLICHT NPAaBUJIbHBIX OTBETOB Ha Menee 60% — 0 6amnnos;
BOMPOCHI TCCTA. 61 - 75% — 10 Gamnos;
76 - 90% — 15 6amnos;
91 - 100% — 20 6aJ10B.
KonTponbHas 1) mpaBUILHOCTH PELICHHUS; [Ipu ycnoBuu 2 KOHTPOJIBHBIX B
pabora 2) KOPPEKTHOCTH BHIBOJIOB CEMECTpE, MAKCUMAJIbHOE
3) 000CHOBaHHOCTH PELICHHIA KOJIMYECTBO 0aJIOB 33 KXKIYIO U3
Hux — 10.
Ecnu xonTponsHas padora
COCTOMT U3 5 3aJaHUM, TO OaJIIBI
3a KaX/10€ U3 HUX HAaYUCIIAIOTCS OT
0 o2
3ananue 1)I[TpaBUIBHOCTH peIIECHHI; MaxkcumManbHO 5 6aJIoB 3a OTHO

2)[IpaBusbHbIE OTBETHI HA BONIPOCHI
IIPY YCTHOM 3aILMUTE 3aJaHUI

3aaHuc

Pacuernoe 3amanne

1)[IpaBuibHOCTD pellIeHU;
2)KauecTBO 0pOopMIIEHHS OTUETA;
3)[IpaBusibHBIE OTBETHI HA BOTPOCHI
IIPY YCTHOM 3aILUTE 338 JTaHUI

MaxkcumansHo 10 0asIoB 3a OIHO
3a7aHue

3auer

B coorBercTBUM ¢ OamibHO-
PEUTHUHIOBOM CHCTEMOM
3ayeT NpoOBOAUTCS MO BOIIPOCAM U
MOATOTOBICHHOMY MPAKTUYECKOMY
3a/IaHHI0, KOTOPHIE OLIEHUBAIOTCS 110
10 6asu10B Ha OIMH U3 2
TEOPETUUECKUX BOIIPOCOB IK3aMeHa U
20 GauToB 3a MPAKTHYECKOE 3aaHNE

Kpurepun oueHku orBeTa
Ha BOIIPOCHI HA 3a4€Te:

«3aYTEeHO» CTaBUTCS B TOM
ciyyvae, ecnu CTYZIEHT
MIPOJEMOHCTPUPYET 3HaHUE
OCHOBHBIX ITOHATHN, OTHOCSIIMXCS
K U3y4aeMou JUCLUIIINHE,
MIPAaBUJIBHO OTBETUTH, 110 KpalHEH
Mepe, Ha OQUH JONOJHUTEIbHBIN
BOIIPOC, B COCTOSIHUM BBIITOJIHUTH
npakTuueckoe 3anaHue.  Ortser
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IODKEH  OBITb  JIOTHYHBIM U
MOCJIEI0BaTENHHBIM, JINOO CTY/IECHT
CIIOCOOCH YTOYHHTH COJCpIKaHUE
OTBETa

«He 3auteHo» cTaBUTCA B
TOM clly4ae, €CJIM CTYJIEHT He
JEMOHCTPHUPYET 3HAHUE OCHOBHBIX

MOHSTUH, OTHOCSIIIUXCS K
W3y4yaeMOW  JHUCIUIUIMHE,  HE
OTBEYaeT HU Ha OJTUH
ILOHOHHPITGJIBHLIﬁ BOIIPOC, U HC B
COCTOSIHUH BBITNIOJTHUTD

MPaKTHYECKOE 3a/IaHNUE.
51-100 6ayuioB - 3a4eT
0-50 GayuIoB - HEe3aueT

DK3aMeH B cootBercTBUM ¢ 6aUTBHO- Kpurepun oneHku oTBera Ha
PEUTHHTOBOM CHCTEMOM Ha BOIIPOCHI HA YK3aMEHE:!
MIPOMEXYTOYHYIO aTTeCTALNIO
otBouTcs 40 GamnoB. Dk3aMeH 1-5 GastoB 3a orser,
IPOBOUTCSI 0 BOIIPOCAM | MO TBEPIKIAFONINH 3HAHKS B
HOJATOTOBJIEHHOMY TIPAKTHYECKOMY paMKax JIEKIUH 1 0043aTeNbHOM
3aJaHUI0, KOTOPHIE OLIEHUBAIOTCS 10 JIUTEepaTypsl, 6-8 OAILIOB — B
10 GaIoB Ha OAMH U3 2 pamKax JeKIui, 00s3aTeIbHON 1

TEOPETUUYECKUX BOIIPOCOB FK3aMeHa i | AOTIOIHUTEIBHOI JIUTEPATyphl, 8-

20 6auIoB 3a MPAKTHYECKOE 3a/IaHKE 10 Ga1oB — B paMKax JIEKIHH,
00s13aTeIbHON U TONOJIHUTEIbHON

JMTEPATYPhI, C AIIEMEHTaMHU
CaMOCTOSATENILHOTO aHaIu3a.
[IpakTuyeckoe 3a1anue
OIIEHHUBAETCA B COOTBETCTBHH C
[TOKa3aTeIsIMHA OLIEHKH, HO HE
6onee 20 GamoB.

5.4 lllkana nepeBoaa OLeHKH U3 MHOT00aJUIbHOI cHCTeMbl B IATHOAIBHYIO

IlepeBoy Oa/uIBHBIX OLIGHOK B AaKaJEMHYECKHE OTMETKH «OTIMYHO», «XOPOILIOY,
«YIOBJIETBOPUTEIBHOY , «HEYAOBJIECTBOPUTEILHO.

- «OtnugyaO» (A) - oT 96 Mo 100 6anIoOB — TEOpPETUUECKOE COMEpKaHUEe Kypca OCBOCHO
MOJIHOCThIO, 0€3 MpoOesoB HEoOXOAMMbIE MPAKTHUECKHE HaBBIKM PA0OThI C OCBOECHHBIM
MarepuaioM chopMUpPOBaHbI, BCE MPEeTyCMOTPEHHbIE TPOrpaMMoil 00ydeHus ydeOHbIe 3a1aHus
BBITIOJTHEHBI, KAYE€CTBO WX BBINTOJIHCHUSA OLICHCHO MaKCHMAaJIbHBIM YK CJIIOM 0aJIoB.

- «Otmnuno» (B) - oT 86 mo 95 6amioB — TeopeTHdecKoe CoIep:KaHue Kypca OCBOCHO
MOJTHOCTBIO, 0€3 MpoOesoB HEOOXOAMMbIE MPAKTHUECKHE HaBBIKM PAOOTBI C OCBOECHHBIM
MarepuaioM chopMUpPOBaHbI, BCE MPETyCMOTPEHHbBIE MPOrpaMMOoil 00yueHHs yueOHbIe 3aaHus
BBITIOJTHEHBI, KAYE€CTBO WX BBINOJHCHUSA OIICHCHO YHCJIOM 6am103, OJIM3KUM K MaKCHUMAJIbHOMY.

- «Xopomo» (C) - ot 71 mo 85 6amioB — TEOPETUUYECKOE COAEpKAHHE Kypca OCBOCHO
MOJTHOCThIO, 0e3 mpo0enoB, HEKOTOpble MPAKTUYECKUE HAaBBIKU pPAOOTBI C OCBOEHHBIM
MarepuaisoM c(hOpMHPOBAHbI HEJOCTATOYHO, BCE IMPEIyCMOTPEHHbIE MPOTrPaMMON OOyueHHs
yqe6HHe 3aJaHus BBIIIOJJHCHBI, Ka4€CTBO BBIIIOJIHCHHA HHW OJHOIO HW3 HHX HE OICHCHO
MUHHMAaJIbHBIM YUCIIOM 0aJUI0B, HEKOTOPBIE BHJIbI 3aJJaHUN BBITTOJHEHBI C OLITMOKaMHU.
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- «Xopomo» (D) - ot 61 mo 70 6aminoB — TEOPETUYECKOE COMEP)KaHUE Kypca OCBOCHO
MOJTHOCTBIO, 0e3 TpoOenoB, HEKOTOpbIe TMPAKTUYCCKUE HABBIKM PAOOTHl C OCBOCHHBIM
MarepuajioM CcGOpPMHUPOBAHBl HEAOCTATOYHO, OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOit
o0y4yeHUs yueOHBIX 3aJaHHI BBITOJIHEHBI, KAYECTBO BBHITIOJHEHUS HU OJHOTO M3 HUX HE OI[CHEHO
MUHUMAJIBHBIM YHUCIIOM 0aJIJIOB, HEKOTOPBIE BUJIbI 3a/IaHUI BBHITMIOJIHEHBI C OIIMOKaMHU.

- «YnoenetBoputelbHO» (E) - oT 51 mo 60 6amioB — TeopeTHIecKoe coiepkaHne Kypcea
OCBOGHO YacCTHYHO, HO MpoOenbl HE HOCAT CYIIECTBEHHOIO XapakTepa, HeoOXOAHMbIe
MPAKTHYECKHE HABBIKM pPa0OThI C OCBOCHHBIM MAaTEpHUaJoM B OCHOBHOM C(HOpPMHPOBAHBI,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MpOrpaMMol OOyd4eHHs Y4YeOHbBIX 3aJaHUil BBIMOJIHEHO,
HEKOTOPBIC U3 BBHITIOJTHEHHBIX 33/IaHUI BBIMIOJIHEHBI C OIIMOKAMHU.

- «"eynonieTBoputeabHO» (EX)-0T 0 mo 50 6amioB - TeopeTnueckoe copepKaHue Kypca
OCBOCHO YaCTUYHO, MPOOEThI HOCAT CYIIECTBEHHBIH XapakTep, HEOOXOAUMBIC MPAKTUYCCKUE
HaBBIKM PabOThl C OCBOCHHBIM MarepHalioM B OCHOBHOM He C(HOPMHUPOBAHBI, OOJIBIIMHCTBO
MPEyCMOTPEHHBIX MPOTPaMMON OOydeHHUs Y4eOHBIX 3aJaHWii HE BBHIMIOJTHEHO, HEKOTOPHIE W3
BBITIOJTHEHHBIX 3a/IaHUH BBIMIOJIHEHBI C OIIMOKaMHU.

Kputepun olieHKH OTBETa Ha BOIPOCHI Ha 3a4éTe:

«3a4TEHOY» CTABUTCS B TOM CIIydae, €CIIU CTYICHT MPOJEMOHCTPUPYET 3HAHUE OCHOBHBIX
TIOHSATHUI, OTHOCSAIIMXCS K M3y4aeMOW TUCIMILIMHE, IPABHJILHO OTBETUTH, 110 KpalHel Mepe, Ha
OJIUH JIOTIOJIHUTENIBHBIA BONPOC, B COCTOSHHH BBIIIOJIHUTH MpakTU4Yeckoe 3amanue. OTBeT
JIOJDKEH OBITh JIOTUYHBIM U MOCJICAOBATEIBHBIM, JTUOO CTYACHT CIOCOOCH YTOUYHHUTDH CONEPIKAHHE
OTBETA

«He 3auTeHO» CTaBUTCS B TOM CcCliydae, €CJIH CTYIEHT HE JEMOHCTPUPYET 3HAHHE
OCHOBHBIX TIOHATHH, OTHOCSIIMXCS K HM3y4aeMOH IUCIMIUIAHE, HE OTBEYAeT HU HA OJIUH
JIOTIOTHATEIBHBIA BOIIPOC, M H3JOKCHHE OTBETAa Ha BOINPOC HE IOCJICIOBATeIbHOE M HE
noruvHoe. [Ipy 3TOM CTYICHT HE B COCTOSHUH BBITOJHUTH MPAKTUICCKOE 3aJaHHE.

51-100 6anaoB - 3a4eT

0-50 6amoB - HEe3a4yeT

Ixajna oneHUBaHUA

OreHka pe3ynbTaToB MPOM3BOAMTCSA HAa OCHOBE OayibHO-pedTHHroBoi cuctemsl (BPC).
HcnonszoBanue bPC ocymecTBisercs B COOTBETCTBUM C mpuka3zoM oT 06 centsops 2019 r.
Ne306 «O npumeHeHuu 0anbHO-PEHTUHIOBON CHCTEMBI OLIEHKH 3HAHUH 00yUYarOIIUXCSI».

Cxema pacueTroB copMUpOBaHa B COOTBETCTBUHM C YUYE€OHBIM IIJITAHOM HAampaBIICHMUS,
COIVIaCOBaHA C PYKOBOJUTEIEM HAayYHO-OOpPA30BATEIbHOTO HAPABIECHUS, YTBEPXKIEHA JI€KaHOM
dakynbTeTa.

CxeMa pacyeToB JIOBOAMTCS JIO CBEJCHUS CTYIEHTOB Ha INEPBOM 3aHATHM MO JaHHOM
TVCIIATUTMHE, SIBIISIETCS COCTABHOW YacThi0 paboyeil mporpamMMmbl JUCHUIUIMHBI U COJCPIKHT
UHGOPMAIIUIO M0 M3YYEHUIO AMCLUIUIMHBI, YKa3aHHYIO0 B IlonokeHnu o GamibHO-pEeRTHHIOBON
CUCTEeMeE OIIeHKH 3HaHu# oOyvaromuxcst B PAHXul'C.

B coorBerctBUM ¢ OaUIBHO-PEHTHHIOBOM  CHUCTEMOW  MaKCHMaJbHO-PacueTHOE
KOJIM4eCTBO 0aJIoB 3a ceMmecTp coctapiuseT 100, U3 HUX B paMKax JTUCHUIUINHBI OTBOJUTCS:

40 6aIoB - Ha MPOMEKYTOYHYIO aTTECTAIUIO

40 GatoB - Ha pabOTy HA MIPAKTUUYECKUX 3aAHATHUIX

20 6aIoB — Ha MOCEUIAEMOCTb 3aHATUN C aKTUBHBIM B HUX Y4acCTHEM

B cnydae ecnu cTyeHT B TeUeHUE ceMecTpa He HaOHpaeT MUHHUMAJIbHOE YUCIIO0 OalioB,
HeoOXomuMoe Uil  C/laud  IPOMEXYTOYHOM arTecTalmd, TO OH MOXeT 3apaboTarb
JIOTIOJTHUTEJIbHBIE OaJlIbl, OTPa0OTaB COOTBETCTBYIOIIUE pa3Aeibl JAUCIUIUINHBI, TIOJIYYUB OT
npernojaBarelisi KOMIEHCUPYIOIINE 3a/1aHusl.
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Kosu4yecTBo 6aJ1510B Onenka
NPONUCHLI0 OyKBoOIii

96-100 OTJIIMYHO A

86-95 OTJIUYHO B

71-85 XOPOIIIO C

61-70 XOPOIITO D

51-60 YAOBJIETBOPUTEIHHO E

0-50 HEYAOBJIETBOPUTEIHEHO EX
6. MeToan4yeckre MaTepHaJIbl 10 OCBOCHUIO JUCHMILIMHBI

OOyuenue mno aucuuiUiMHe «Maremaruka» @peanojaraeT H3y4yeHHe Kypca Ha
ayAMTOPHBIX 3aHATHAX (JIEKUMH, TpaKkTHYecKue padoThl) U CaMOCTOATENBHOM pabOThI
oOyuaronuxcsi. CeMuHapckue 3aHATHS JUCUUIUIMHBL «Maremaruka» HOpeanojaralorT Hx
IpOBEJICHHE B PA3IMUHBIX (JOPMax C LEIbIO BBIABICHUS MOJYYECHHBIX 3HAHHUM, yMEHUI, HABBIKOB
U KOMIETEHUUH C TPOBEACHUEM KOHTPOJIbHbIX Meponpustuil. C nenpio oOecnedyeHus
YCIIEIIHOTO O0yueHHUs! 00ydaroluiics TOKEH TOTOBUTHCA K JIEKIIMH, OCKOJIBKY OHa SIBIISETCS
Ba)KHEHIIEH pOpMOil opranu3anny ya4eOHOTO MpoLecca, MOCKOJIBKY:

—  3HAaKOMHUT C HOBBIM Y4EOHBIM MAaTEPHUAIIOM;

—  pa3bsCHSET y4eOHBIE SJIEMEHTHI, TPYIHBIC ISl TIOHUMAaHUS;

—  CHCTEeMaTH3upyeT y4eOHbIil MaTepua;

—  OpPHUCHTHpYET B y4eOHOM TpoIiecce.

[Ipu noAroToBKe K JIEKIIMOHHBIM 3aHATUSAM CTYJIEHTY CJIEIyeT O3HAKOMUTHCS C yueOHO-
TEMAaTUYECKUM IUIAHOM M3y4aeMoi yueOHOH TUCIMITIMHEIL, a Takke ¢ KajneHapHbIM I1aHoM
IIPOXOKIAEHUSI COOTBETCTBYIOIETO Kypca - ¢ TeM, YTOObI KIMETh BO3MOYXKHOCTb BCIIOMHUTD YK€
IIPOMJEHHBIN MaTepHuall JAHHOTO Kypca M Ha 3TON OCHOBE MOATOTOBUTHCS K BOCIIPUSATUIO HOBOU
uH(pOpMaIUH, cIenys JOTUKE U3JI0KEHUSI Kypca MPernoAaBaTeIeM-IeKTOPOM.

B nponiecce NEKIIMOHHOIO 3aHATHUS CTYACHT BEIET CBOM KOHCIIEKT JIEKIIUM, Jeas 3aIlucH,
Kacarol1ecss OCHOBHBIX TE€3UCOB JIEKTOPA. ITO MOT'YT ObITh MCXO/HBIE MPOOIEMbI U BOIIPOCHI,
KJIFOUEBbIE TIOHATHUS U UX ONpeAeNeHUs], BA)KHENIIINE MTOJIOKEHUS U BBIBOJIBI, CYIIIECTBEHHBIE
OLICHKHU U T. 1.

B 3axi1rounTenbHOM YacTH JIEKIIMU CTYJIEHT MOXKET 3aJ1aTh BOIIPOCHI NPENoaBaTeito 1Mo
COZIEP)KaHUIO JIEKLIUH, YTOUHSS U YACHSA A7 ce0sl TEOPEeTHUECKUE MOMEHTBI, KOTOPBIE OCTAINCh
€My HEMOHSTHBIMHU.

Ilooeomoska K 1exyuu 3aKI04aeTCs B CIEAYIOIIEM:

— Crenyer BHUMaTeNbHO MPOYUTATh MaTepuai NpeaAbLAYIIeH JeKIUN;

—  Y3HaTh TeMy IpeJCTOoALIeH JIeKIKH (10 TEMAaTUYECKOMY IUIaHYy, 10 HHPOpMaluu
JEKTOpa);

—  HY)KHO O3HaKOMMTBCS C YU€OHBIM MaTepHaJIoM 10 Y4eOHUKY U Y4eOHBIM MOCOOUSIM;

— IOCTaparbecs YACHUTHh MECTO U3y4aeMOi TeMbl B CBOEH MpodeccnoHambHOM
MOJITOTOBKE;

—  3amucarb BO3MOXKHBIE BOIIPOCHI, KOTOPBIE BBl IUTAHUPYETE 334aTh JIEKTOPY Ha
JEKLUH.

IlooeomosKa K ceMunHapcKum 3aHAmusM:
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— Cnenyetr BHUMATEIbHO IPOYUTATh Marepual JICKIUN, OTHOCAIIUXCS K JAaHHOMY
CEMUHAPCKOMY 3aHSTHIO, HY)KHO 03HAKOMUTHCS ¢ Y4COHBIM MaTEPHATIOM 10 YYCOHUKY H
y4eOHBIM TTOCOOUSIM;

—  BBIIIACATh OCHOBHBIE TEPMUHBI;

—  OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI [0 CEMUHAPCKUM 3aHATUSAM, IOATOTOBUTHCS
JlaTh Pa3BEPHYTHIN OTBET HA Ka)KJIbIH U3 BOIIPOCOB;

—  YSCHUTH, KaKue y4eOHBIC 3JIEMEHTHI OCTAJUCh JIJISl BAC HESICHBIMH H MTOCTapaThCs
MOJTyYUTh Ha HUX OTBET 3apaHee (/10 CEMHUHAPCKOTO 3aHATHS) BO BpEMS TEKYIIUX KOHCYIbTALUN
IIPETI0/1aBaTes;

—  TOTOBHUTHCS MOXKHO MHIUBUYyAJIbHO, TAPAMH WJIH B COCTABE MaJIOW TPYIIIIBI,
nocyeIHue SBISIOTCS 3 HEKTUBHBIMU (hOpMaMH pabOTHI;

—  paboyas mporpamMma JUCIUIUIMHBI B YAaCTH LIEJIeH, epeyHIo 3HaHUH, YMEHHI,
TEPMHUHOB U Y4eOHBIX BOIIPOCOB MOXKET OBITh HCIOIH30BaHA BaMU B KaU€CTBE OPUEHTHPA B
OpraHu3aIi 00yueHusl.

— Kaxnoe npaktuyeckoe 3aHsATHE COPOBOXKAAETCS TIOMAIIHUMU 33JaHUSMH,
BbI/IaBa€MbIMH CTYACHTaM JUIs PEIIeHUs BO BHeayaAuTopHoe Bpems. g hopmupoBanus y
CTYJIEHTOB HaBbIKa COBMECTHOI pa0OThl B KOJUIEKTUBE HEKOTOPbIE 3aJaHUsI PEILIAIOTCA C
MOMOIIIbIO pa30MeHus Ha TPYMIbl METOAOM MO3TOBOM aTaku

Jlnst paGoThl ¢ TeYaTHBIMH M 3NEKTpOHHBIMU pecypcamu C3UY mmeercss BO3MOXXHOCTh
JOCTYIA K 3IEKTPOHHBIM pecypcaM. Opranusais padoThl CTYICHTOB € ANEKTPOHHON OHOMMOTEKOM
yKa3aHa Ha caiiTe MHCTUTYTA (cTpaHulle caiita — «Hayunas 6uOnuoreka).

1loo2omoska Kk 9K3ameHy.

K sKx3aMeny HEOOXOAMMO rOTOBUTCS LIEIEHAIPABIEHHO, PETYISIPHO, CHCTEMaTUYECKH U C
NEPBBIX JHEW OoOyueHus Mo AaHHON aucuurUinHe. [ombITKM OCBOMTH AMCHUMILIMHY B MEPHOL
3a4€THO-3K3aMEHAI[MOHHOM  CecCUM,  Kak  MpaBWiO,  IOKa3blBAlOT  HE  CIIMIIKOM
VAOBIETBOPUTENIbHBIE pe3ylbTarhl. B camoM Haudane y4eOHOro Kypca MO3HAKOMBTECH CO
cienyromei yaueOHO-METOANIECKON TOKYMEHTAIUEH:

—  [pOrpaMMOM JUCIUIUIMHBL;

—  TIepeYHeM 3HAHUU U YMEHHI, KOTOPBIMH CTYJEHT JOJIKCH BJIaJIETh;

—  TEeMaTU4YeCKUMH IIaHAMH JICKINI, CEeMUHAPCKUX 3aHSATHIA;

—  KOHTPOJBHBIMH MEPOIPHUSITUSIMU,

—  y4eOHHKOM, Y4EOHBIMU IMOCOOUSMU TI0 TUCIMIUINHE, a TAaKXKEe IEKTPOHHBIMHU
pecypcamy;

—  TIEpEeYHEM BOIPOCOB K IK3aMEHY.

ITocne sToro y Bac OMKHO CHOPMHPOBATHCS YETKOE MpeAcTaBieHue o0 o0beMe U
XapakTepe 3HAaHMUH M yMEHUH, KOTOpPHIMH Hajo Oyrer OBJIaAeTh MO0 JAUCHUUIUIHHE.
Cucremarnueckoe BBITIONHEHUE Y4YeOHOW pabOThl Ha JEKIUSAX W CEMUHAPCKHUX 3aHATHAX
MO3BOJIUT YCHEIIHO OCBOUTH AUCLIMILIMHY U CO3JaTh XOPOLIYI0 0a3y /Ui cJauyu SK3aMeHa.

7. YueOHast iuTeparypa u pecypcbl HH(GOPMAaLMOHHO-TEJ1eKOMMYHHKAIIHOHHOMH
ceru «uTepHer
7.1 OcHoBHas1 yueOHas JuTeparypa:

1. IMMunayeB, B. C. Hawana Beicmieii maremartuku : ydeOHoe mocobue / B.
C. llunaueB. — 5-e u3x., crep. — Cankt-IlerepOypr : Jlanp, 2021. — 384 c. — ISBN 978-5-
8114-1476-5. — Texcrt : snexTpoHHbIH // JlaHb : 31eKTpoHHO-OMbOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168509 (mara oOpamienus 20.04.2021) — Pexum jgocrtyna: mo
MOJIITUCKE

2. 2. Bpbicmasi MaTeMaTHKA JJIsl IKOHOMUCTOB: YUeOHMK /IJIsl CTYICHTOB BY30B,

obOydarommxcsi 1o dKkoHOMHYeckuM crienuanbHocTsM / H.II. Kpemep [u ap.] ; mom pen.
npod. H.II. Kpemepa. - 3-e uzn. - M. : FOHUTU-JTAHA, 2017. - 479 ¢. — (Cepus «30mn0T0i
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https://e.lanbook.com/book/168509

dbona poccuiickux yueOHUKOB») - ISBN 978-5-238-00991-9. - Tekcr : snexkrponHsiid. - URL:

https://znanium.com/catalog/product/1028709 (nara oOpamenus 20.04.2021) — Pexum
JOCTyHa: 10 NOJIUCKE

3.Kpace, M. C. MaremaTnka 1Jisi 5SKOHOMHUYECKOTO OakanaBpuara: YueOHuK
/ Kpacec M.C., UynpsinoB B.I1. - M.:HUILl UH®PA-M, 2017. - 472 ¢. (Briciee oOpazoBaHue:
bakanaspuar) ISBN  978-5-16-004467-5. - Tekcr : onekrponnsii. -  URL:

https://znanium.com/catalog/product/558399 (mara oOpamenus 20.04.2021) — PexxuMm gocryia:
I10 ITOIIIHICKE

7.2 lonoiHMTEIBHAS JIUTEPATypa
1. IlomoB, A.M. Bricimias maTemMaTuKa IJii SKOHOMHUCTOB: YYCOHUK M TPAKTHKYM IS
npukiaanoro 6akanaspuata / A. M. Ilonos, B. H. Cotaukos; no pea. A. M. Ilonosa — 2 u3f.,
nepepad. u gom. — M. : U3parensctBo IOpaiit, 2014. — 566 c.

3. Ilucemennsiit, [[.T. KoHCEKT JeKIMI MO BBICIIEH MaTeMaTUKE: MOJIHBIN KypC
[Texcr] / A.T. IMucemennsrii.-10e u3a., ucnp.- M.: Afipuc-tipecc, 2011-608c.: wir.-(Beiciiee
oOpa3zoBanue). [ISBN 978-5-8112-4351-8.

4. Janko, ILE. Bpicuias mareMarnka B yINpaXHEHMSX W 3agadax. B 2u.
Y.1:Yuebnoe nocobue ans By3oB [Tekcr] / ILE. Jlanko, A.I.ITonos, T.S. Koxeuukosa, C.I1.
Hanko.-7e uzn. ucnp.-M.:000 «M3parensetBo Onuke»: OO0 «M3narensctBo «Mup u
O6pazoBanuey, 2009,-368 c.:ui1.

5. bopeBuu 3. M. Onpenenurenu u Marpuisl : yued. mocoodue / 3. M. bopepwuu. -
u3n. 5-e, crep. - CI16.[u ap.] : Jlanb, 2009. - 184 ¢

7.3. HopmaTuBHbIe IPABOBbIE JOKYMEHTBI.
He ucnonb3yrorcs

7.4. UnTepHET-peCypChI.
C31Y pacnonaraet J0CTYIIOM 4Yepe3 caiT HayuyHoW 6ubinuoreku http://nwapa.spb.ru/
CJICAYIONIMM TOATMCHBIM YJIEKTPOHHBIM pecypcam:

PycckosizbIuHbIE pecypcbl

1. DNeKTpOHHBIE Y4eOHUKHU 3IEKTPOHHO-0MOIMoTeuHoi cuctemsl (OBC) «AHOyKe»
http:// www.nwapa.spb.ru/index.php?page_id=76
2. HayuHo-npakTudeckue cTaTbi 10 S3KOHOMHKE U U MEHEDKMEHTY M31aTenbckoro

noma «bubnmoreka I'pebernHmkoBay http://www.nwapa.spb.ru/index.php?page _1d=76

AHIVIOSI3BIYHBIE PeCYpPChI
He ucnons3yrorcs.

8. MarepnanbHo-TexHH4YecKasi 0a3a, HTHPOPMALMOHHbIE TEXHOJIOTHH,
NporpaMMHoe odecrneyeHre 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

VYyeOHas IUCIUTIIIMHA BKJIFOUAET UCTIOIB30BaHUE MPOTPAMMHOTO obecnieueHus: Microsoft
Excel, Microsoft Word, Microsoft Power Point, mjisg moAroTOBKH TEKCTOBOIO M TaOIHYHOIO
Marepuaia, rpaduIecKuX WLTFOCTPALNH .

Metonapl 00yueHusi ¢ UCTIOIb30BaHHUEM WH(OPMAIIMOHHBIX TEXHOJOTUH (KOMITBIOTEPHOE
TECTUPOBAHUE, IEMOHCTPAIUS MYITBTUMETUHHBIX MaTepHAIOB).

WHTepHeT-cepBHCH U ANIEKTPOHHBIE PECYPCHI (IIOMCKOBBIE CUCTEMBI, AJIEKTPOHHAS T0YTA,

npodeccruoHabHBIE TeMaTHYeCKUe 4YaThl U (POPYMBI, CUCTEMBI aylu0 U BHUJEO KOH(EPEHIIUH,
OHJIAMH DHIUKIIOTICNH, CIPABOYHUKH, OMOIMOTEKH, OHJIEKTPOHHBIE y4deOHbIE W Y4eOHO-
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MeToauyeckre Marepuaisl). Cucrema quctaHnoHHOTO 00yueHus Moodle.

Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOM VISl OCYIeCTBJIEHHS
00pa3oBaTeJbHOIO NMPoIecca MO AMCUUILTHHE (MOLYJII0)

Ne i/m | HammeHoBanue

KomnibrorepHbie Ki1acchl ¢ NepCOHaIbHBIMU DBM, 00b€AMHEHHBIMU B JIOKAJIbHbBIE
CETH C BbIXOJOM B MHTEpHET

ITaker Excel -2013, 2017, proffesional plus

MynbTUMEINHHBIE CPECTBA B KAXKI0OM KOMIIBIOTEPHOM KJIACCE U B JIEKIIMOHHOM
ayAUTOPUH

bpay3ep, cereBble KOMMYHUKAIMOHHBIE CPEACTBA JUIsl BbIxoAa B IHTEpHET

Komnbrotepusie kmaccsl u3 pacuera 1 I[I9BM s ogHoro obGyuaemoro. Kaxmomy
oOyyarolemMycs AoJIKHa ObITh ITPEJOCTaBIEHA BO3SMOXKHOCTb JI0CTYIA K CeTsAM Tuna MHTepHeT B
teueHue He meHee 20% BpeMeHH, OTBEJICHHOTO Ha CAMOCTOSITEJIbHYIO MIOATOTOBKY.
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